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THOMAS ALVA EDISON. 


EpIson, the illustrious American inventor, belongs, 
through his discoveries, to the privileged class of the 
benefactors of humanity. The respect that he has 
found among us is justified, and to it we add our hum 
ble tribute by summarizing in this place the extraordi- 
nary history of the great physicist, whose debut was so 
modest, and whose labors, already so important, have 
obtained applause throughout the world. 

Edison was born at Milan, a little village in Ohio, on 
the 11th of February, 1847. He is, therefore, not yet 
forty-four years of age. 

He received from his mother an elementary educa- 
tion, which he himself completed by assiduous toil, 
passing whole nights in reading such scientific works 
as fell into his hands. At the age of twelve, while sim- 

ly a train boy on the Canada and Central Michigan 

runk Railway, he started a newspaper, or rather a 
journal of reference, which was printed on the train, 
while running from station to station, with a press and 
type bought at second hand and placed in a corner of 
the baggage car. This was the young American’s first 
invention, for the Grand Trunk Herald, of which he 
was the sole owner, publisher, editor, compositor, 
printer, and vender, was the first journal ever printed 
upon a railway train. In his printed sheet the young 
eye | furnished all the practical information that 
ne could procure from station to station, such as re- 
garded the carriages that ran to places in the vicinity 
of the stations, amount of fare, hotels to be recom- 
mended, and likewise news of all sorts caught on the 
fly and printed while the train was in motion. There 
was here an essentially original idea, and one that was 
absolutely remarkable when we consider that it was 
conceived and put into execution by a child twelve 
years old. 

Edison was not satisfied to be a journalist and reporter. 
He made use of his leisure time in the study of mechan- 
ies, electricity, and chemistry, and always in the corner 
of the baggage car that was reserved for him. But, 
one day, an unfortunate experiment set fire to the car, 
and the conductor of the train, being angry, put the 
little printer off the train along with his press, his 
books, his products, and his chemical apparatus, that 
had gradually found their way into the baggage car 
and converted it into a genuine laboratory. 

The experience gained by Edison in his multiple 
functions upon the train permitted him then to become 
a telegraph operator at Port Huron, Mich., aud to 
more thoroughly study telegraphy, which his inven- 
tions have caused to make so remarkable a progress. 
His first invention, duplex telegraphy, dates back to 
1864, and quadruplex telegraphy, the use of which is 
now so general, was conceived, if not realized, at about 
the same date. 

In 1868 Edison went to Boston. and it was then that 
he began to be appreciated at his just value. Here it 


was that he opened the first shop to work up his inven- | 


tions, which as yet remained more especially in the 
domain of telegraphy. Shortly afterward he entered 
the service of the Gold and Stock Exchange and of the 


Western Union Telegraph Company, which bought his | 


inventions from him and thus started his fortune. A 
factory for 300 workmen was built at Newark, N. J., 
for the manufacture of stock and market telegraphs, 
but the management of this left Edison too little time 
to oecupy himself with his inventions, and he soon 
relinquished it for the thereafter historic Menlo Park 
laboratory, whence have proceeded most of the inven- 
tions that have rendered his name so justly celebrated. 

Later on, the Menlo Park laboratory being found 
inadequate, Edison abandoned it in order to found a 
special establishment at Orange, where his shops for 
construction and experiment, greatly enlarged, now 
form a true industrial city. Edison has touched every 
branch of the applications of electricity with success. 
His telegraphic inventions, which began his fortune, 
are in widespread use in America. 

Although it is not just to attribute, as is too often 
done, the merit of the invention of the telephone to 
Edison, to the detriment of the true inventor, Graham 
Bell, it cannot be denied that Edison has introduced 
important improvements into thisinvention. The first 
carbon transmitter employed in practice was that of 
Edison, for which, everywhere since, there has been 
substituted transmitters based upon the Hughes micro- 
phone; but the electrophone, a loud-speaking tele- 
ape apparatus, is a first-class invention, the original 
dea of which belongs to Edison. 

The general principle, too, of the incandescent lamp 
burning carbon in a vacuum long antedates the labors 
of Edison, but it was the great inventor who, through 
his numerous researches, rendered the incandescent 
lamp practical, and truly produced, in lighting, that re- 
volution which we have witnessed for some years back. 

The most remarkable, the most incontestable, and 
the least contested of Edison’s inventions is, without 
doubt, the phonograph. We have many times referred 
to the improvements introduced into the original in- 
vention, but it seems to us of interest to return to it 
again and point out some of the modifications adopted 
for the faithful reproduction of speech, or of pieces of 
music, which, reproduced by the improved phonograph 
that we recently described, astonish and delight the 
numerous visitors who daily crowd around the appara- 
tus in the machinery gallery or in the American section 
of industrial arts. All those who have heard the 
phonograph of 1878, and who compare it in mind with 
the one of 1889, will certainly be struck with the pro- 
gress wade during this first period of ten years, and will 
agree with us that, although the fine promises made at 
first might have seemed premature and stamped with 
exaggeration, none of them can to-day be considered 
as impossible to realize materially. Edison is still 
young enough to keep all his promises, even those 
that his as enthusiastic as sincere admirers have often 
hastily made in his name, Gloire, comme noblesse, 


oblige. 

When one has heard the new phonograph speak, he 
is astonished eat the distinctness exhibited in the repro- 
duction of piano and wind instrument music, 

The illustrious American inventor long gained 
every one’s admiration by his discoveries, and we may 
add that when one has the honor of seeing him close 
py, it is soon recognized that he knews how to enharice 
his merit by those rare qualities—simplitity and mod- 
esty. 

The foregoing is from La Nature. Our engraving is 
from the [lustrated London the drawing being 


| trom a photograph of Mr. Edison taken in Paris, last 
summer, during his visit to the great exhibition. 


THE LAYING OF SUBMARINE CABLES.* 
By HERBERT LAWs WEBB. 


In taking up such a vast subject as that presented 
by submarine telegraphy, in its present almost perfect- 
ed stage, the difficulty is to decide where to begin and 

| where to leave off, and what to put in the middle. Al- 
most any branch of the subject, if treated in detail, 
might well occupy an entire paper, and we could easily 
spend a whole evening in discussing the manufacture 
of cables, and devote another to their submersion, a 
third to repairing, a fourth to operation, and a fifth to 
testing; and even then we should have by no means 
exhausted the subject. The early history of submarine 
eable laying is a fascinating study to the electrician, es- 
| pecially when we consider that it was this branch of 
| telegraphy which gaverise to electrical engineering, 
|and that the solution of the many electrical problems 
| which presented themselves in the early days of the art 
greatly increased our knowledge of the laws of electri- 


city. 
Phe statistics belonging to submarine telegraphy to- 
day also make an imposing array. However, in com- 
piling this paper I have decided to abjure history and 
statistics, and to omit detailed reference to various 
other branches of the subject, confining myself to a 
rapid description of the more important operations con- 
nected with the manufacture and laying of a cable. 
Before proceeding any further I must express my re- 
gret at being unable to show you any drawings of cable 
machinery or appliances; if I had been able to do so, 
I am sure that this paper would have gained in interest 
and its defects would have been less apparent ; but such 
drawings are not easily made from memory, and as 
eable ships and cable factories do not congregate on 
this side of the Atlantic, it has not been possible for 
me to collect any drawings to show you here to-night. 
We will now suppose that the contract for laying our 
cable has been made and signed, and the manufacture 
is about tocommence. Ido not propose tostay long in 
the factory, as I have nodoubt you would like toget on 
board ship as soon as possible, but a glance at the speci- 
fication may not prove uninteresting. The conductor 
is to consist of a strand of seven copper wires, weigh- 
| ing 106 pounds per nautical mile, the center wire to be 
passed through a compound before stranding the outer 
| wires around it. The dielectric is to consist of at least 
| three coatings of gutta percha ; between the conductor 
and the first coating, and between the successive coat- 
|ings, which are to adhere perfectly to each other, is 
| applied a layer of Chatterton’s compound. The dielec- 
tric weighs 140 pounds per wile. These proportions 
are for cables of moderate length. 
When the cable has reuched this stage, it is called 
‘*eore.” The core is coiled on reels in mile lengths, 
weighed and tested before being passed for the outer 
protection to be applied, by the engineer of the pur- 
chasing company or government. The electrical condi- 
tions required are as follows: The conductor resistance is 
not to exceed 12 ohms per nautical mile at 75° Fahr. The 
a capacity is not to exceed 037 microfarad 
per nautical mile at the same temperature. The dielec- 
| tric resistance after one winute’s electrification is not 
| to we less than 250 megs. per nautical mile at 75° 
| Fahr. 
The outer protection is as follows : The deep sea type 
is served with tarred jute, put on wet and sheathed or 
armored with 15 No. 13 B. W. G. steel or homogeneous 
|galvanized iron wires. Outside the armoring goes a 
layer of Russian hemp, impregnated with tar or ccm- 
| pound, and finally an envelope of tape soaked in com- 
,0und, two tapes being put on in reverse directions. 
‘his makes a pretty good cable, strong and light. The 
weight wet in air is 154 tons per knot, and the break- 
ing strain 54 tons, the specific gravity compared with 
sea water being 2:5. 

We next have a “ light intermediate” type, armored 
with 12 No. 9 B. W. G. wires, and weighing 2°9 tons per 
knot; a ‘‘ heavy intermediate” type, armored with 10 
No. 5 B. W. G. wires, and weighing 4°5 tons per knot; 
and the ‘shore end” type, armored with 10 No. 0 B. 
W. G. wires, and weighing 10°5 tons per knot, with a 
breaking strain of over 15 tons. 

For very rocky ground an even heavier type of shore 
end cable is used with double armoring, the weight per 
knot being sometimes as much as 20 tons. The com- 
pleted cable is coiled into large store tanks and tested; 
in fact, a submarine cable is continually being tested, 
from the time when conductor and dielectric are united 
so as to become core up to the time of its sabmersion 
and placing in service. And even then we don’t let it 
alone, but test it periodically once a week or so to see 
how it is getting along. There is nothing electrical 
which gets so wuch testing as a submarine cable, ex- 
cope perhaps the electricians engaged in looking after 
them. 

We now pass tothe cable ship. I will take the Dacia. 
She is not the largest or best known, but she has done 
a vast amount of service and been in most parts of the 
world. She has laid cables in the West Indies and the 
Gulf of Mexico, on the west coast of South America 
and on the west coast of Africa, in the Mediterranean 
and among the British Isles. She has been east to the 
| Persian Gulf, and I hope will one day go west to the 
Northern Pacific. When the Pacific cable is laid, then 
Puck’s girdle will be indeed complete. 

The Dacia is a screw steamer of 1,856 gross tonnage ; 
283 feet long, 34°7 beam, and 17°9 depth of hold. She 
has four cable tanks of a joint capacity of 1,500 tons of 
eable, and five smaller tanks for buoy and grappling 
rope. The paying-out drum has a pair of small hori 
zontal engines of about 20 horse power; the picking-up 
| drum has more powerful engines of 50 horse power. 
| There are several cable ships of much greater —— 
capacity than the Dacia, notabiy the Scotia (an ol 
Cunarder), the Faraday, and the Silvertown, formerly 
the Hooper. This vessel, since the Great Eastern re- 
tired from her scientific career, is the largest cable ship 
afloat, though only afew tons more than the Faraday. 


length is only about six times her breadth, 350 fect 
length to 55 feet beam. Her main tank is 53 feet in dia- 
meter, just a foot to spare on each side, and 30 feet 
deep. 


* A paper read before the New York Electrical Society , Wednesday, 
Feb, 12, World. 


tye: 


She cannot be considered a handsome ship, as her! 


Her carrying capacity is enormous, both as regards 
cable and stores, and, a point of great importance, also 
as regards coal, She can carry in bunkers and forehold 
more than 2,300 tous of coal, and this gives her powers 
like those of the orator about whom it was said that 
“he could jump up higher and stay up longer than 
any other talker.” She can travel further and stay at 
work longer without coaling than any other cable 
steamer afloat. The enormous tanks also add greatly 
to the facility of coiling cable on board quickly and 
paying out at great speed. The Silvertown laid the 
greater part of the Central and South American Com- 

any’s system of cables stretching from Lima, Peru, to 
Kalina Cruz on the coast of Mexico. On this ex ition 
she carried 2,370 knots of cable, weighing 4,881 tons, 
and the entire length was shipped in 22 days, or at the 
rate of over 100 knots per day, the greatest length coiled 
= board in 12 hours being 65 knots, nearly 5} kuots an 
our. 

During the laying of these cables the speed of ay 
out often reached 9 knots an hour, an unusually igh 
figure, due chiefly to the ease with which coils of such 
large diameter unwind. The cable steamers are moored 
out in the river at some little distance from the factory, 
and the cable is guided on board by leads mounted on 
barges placed at intervals between the riverside and 
the ship. The cable is hauled on board by a small en- 
gine and coiled away in the tanks by gangs of men, 
who coat the cable liberally with whitewash to prevent 
one turn sticking to its neighbor; boards are also 
placed over each layer or “ flake,” as it is technically 
ealled, with the same object. A “foul turn” or a 
“ foul flake,” consisting of several turns of cable com- 
ing up together out of the tank during paying out, are 
very undesirable events, almost sure to result in damage 
to the cable and possibly in injury to the men. Hence 
they are guarded against by every possible precaution. 
Loading a cable ship is generallya — slow operation; 
it would undoubtedly be much expedited if the ship 
were able to get right alongside the factory, but none 
of the four cable factories on the banks of the Thames 
has dockside premises. The ships naturally have to lie 
a long way out in the river, and the mooring ground 
has to be dredged frequently at great expense, as the 
draught of acable ship fully loaded is very great. I 
have heard it said that the ship which laid the German 
Union cable, a very heavy type, which connects Emden 
with Valentia, was on that occasion the deepest laden 
ship that ever left the Thames, her draught aft being, 
if 1 recollect aright, about 31 feet. 

We will now assume that the cable is all safely on 
board and in first-class condition, and the expedition is 
ready to start. The staff on now claims our at- 
tention. The engineer in chief is the principal figure, 
he having entire charge of the whole expedition. Asa 
general rule, he knows the whole business thoroughly; 
can navigate the ship, take charge of the paying-out 
or picking-up gear, localize a fault in the cable from 
the testing room, fit up a telegraph office, and, if neces- 
sary, send or receive the message himself ; so that what- 
ever orders he may give, he knows all about what he is 
talking of. Then come the captain and the usual ship's 
officers and engineers. 

The cable staff consists of two elements—engineers 
and electricians. The engineers look after the me- 
chanical part of the work, and the electricians keep a 
close watch on the electrical conditions of the cable. 
Besides these, who are all “ officers,” there are trained 
jointers, whose special duty is to make the electrical 
joints in the cable, and a large number of cable bands 
and foremen, together with the usual crew of firemen 
and sailors. Thus it will be seen that the ship’s com- 
pany of a cable steamer is a very numerous one, seldom 
numbering, on a ship of about 2,000 tons, less than 140 
officers and men. As a general rule, every ship also 
carries one or more representatives of the govern- 
ment or company for whom the cable is to be laid. 
These gentlemen watch all operations, test the 
eables, check lengths laid, and so on, in the interest 
of the purchasers, and certify as to the work having 
been correctly carried out. There is in London a 
firm of electricians who make a specialty of acting as 
consulting engineers to telegraph companies buying 
submarine cables, and their staff check very thorough- 
ly everything done by the contractors, even to taking 
observations and plotting out on their own charts the 
course followed by the ship while laying cable. 

The first thing to be done before laying a cable is to 
make a thorough survey of the ground over which the 
eable is to be laid. In the early days of cable laying, 
sounding was very imperfectly carried out, but of late 
years, and especially since the introduction of Sir Wm. 

homson’s sounding machine, the practice in this re- 
spect has been very greatly improved. In 1860, Mr. 
Preece, when reading a paper on cables before the In- 
stitution of Civil Engineers, urged the absolute neces- 
sity of obtaining a clear and definite survey of the bot- 
tom on which a cable was to be laid. The president 
of the evening asked Mr. Preece from his chair in a 
gruff tone of voice whether he wished the bottom of 
the sea to be surveyed like the land for a railroad. 
The reply was: ‘‘ Certainly. No cable should be laid on 
the bottom of the ocean until we know what the bot- 
tom of the ocean is.” And this rule is carried out at 
the present day as far as possible. Soundings were 
formerly taken about every one hundred miles or so, 
and on some occasions at lesser distances apart, and it 
was taken for granted that the depth in between was 
the same as that found by the soundings; or, if the two 
soundings varied much, it was supposed that there ex- 
isted a gradual slope between the two points, whereas 
there might have been a submarine mountain or a big 
valley which had been over altogether in sound- 
ing, but would prove fatal to the life of a cable laid 


ac them. : 
Y t from the irregularity of the bed of the ocean, 
ito ha ns that the bottom consists of substances 


p 
which a deleterious effect on the armoring 
of the cable, so that it is very necessary to obtain sam- 
ples of the bottom and subwit them to analysis. It is 
the general practice now before laying a new cable to 
make a very thorough survey of the ground. When 
the Central and South American cables were laid, the 
contractors chartered the repairing ship stationed on 
the West Coast, and sent her up the coast to take 
soundings over the whole route. The engineer in 
charge of this ship told me that he always entered in a 
special book any soundings which appeared to him as 
indicating — iar ground. 

He found some of these suspicious soundings off a 


— 
| 
> 
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ese called Cape Blanco, on the north coast of Peru. 


Well, a day or two before the whole system of cables, 
some 8,000 miles, was about to be handed over to the 
telegraph company, the section between Peru and Ecu- 
ador broke down. It was the shortest section on the 
whole line and had been down for about eight months, 
testing splendidly every day, but it went suddenly, 
and the break was found off Cape Blanco, where the 
engineer who carried out the repairs, who happened 
to be the same gentleman that bad made the sound- 
ings, predicted that it would be found. And I have 
noticed that the cable has broken at the same spot 
several times since. In this case, although the sound- 
ings indicated the existence of a dangerous place, it 
was impossible to avoid it without making a long de- 
tour out to sea ; but such spots, when found, are gene- 
rally given a wide berth. 

The sounding machine in general use is a modifica- 
tion of that designed by Sir Wm. Thomson, who has 
done so much in other directions for submarine tele- 
graphy. The machine consists of a small iron drum 
mounted on bearings and arranged on a bed which ai- 
lows of its being slid out over the stern of a ship for 
paying out, or being drawn inboard and geared to a 
small engine for picking up. The sounding wire is 
steel piano-forte wire of No. 20 B. W. G., weighing 
about 15 pounds per knot. For preserving the wire 
from rust when not in use the drums are kept in small 
tanks containing a weak solution of caustic soda. 

There is a variety of sinkere and tubes for bringing 
up specimens of the bottom, the most popular being 
the ** Sigsbee,” designed in 1880, by Capt. Chas. D 
Sigsbee, of the U. 8. Navy, and used by him in survey- 
ing the bottom of the Gulf of Mexico. This instrument 
consists of a brass tube, 244 inches in diameter and 12 
to 14 inches long, which passes through a heavy iron 
sinker, the sinker being attached to the tube by a 
wire sling, which is looped over a tumbler working on 
an axis in the stem. On the weight striking the bot- 
tom the tumbler is released automatically, leaving the 
tube free to be drawn up without the sinker. The 
tube is fitted with a combination of valves, and secures 
a specimen of the water from the bottom, and also of 
the bottom itself. For sounding in shallow water non- 
detachable sinkers are used, and on special occasions, 
such as when making a survey of a bank, drags and 
swabs are employed. Wealso use capsizing thermo- 
meters for registering the temperature of the bottom 
water, and the thermometers are sometimes attached 
to the sounding line at intervals, in order to obtain 
observations of the temperature of the water at differ- 
ent depths. 3 

Work with the Thomson sounding machine is very 
rapid, as compared with the old method of employing 
a hemp line. The average rate of descent of the sink- 
er is about 100 fathoms per minute, and the same speed 
is sometimes attained in picking up the tube, but the 
average rateof picking up is about 70 fathoms per 
minute. The deepest sounding taken in the Atlantic 
by the Dacia, in lat. 23° 29’ N., lon. 64° 47° W., reg- 
istered 3,233 fathoms, or about 314 statute miles. The 
sinker was 33 minutes 50 seconds descending, and it 
took 45 minutes to heave up the tube, altogether 1 
jour 18 minutes and 50 seconds. To make this sound- 
ing with a hemp line would have taken about four or 
five hours. 

A very thorough survey was made between Cadiz, 
Spain, and the Canary Islands, previous to laying the 
cable between those two points in 1883. Two ships 
made zigzag courses across the proposed line of the ca- 
ble, and soundings were taken every few miles, and 
more frequently if cireumstances warranted the delay. 
In this manner the ground was covered very effectual- 
ly. On board the Dacia we had a very interesting 
time and made some very remarkable discoveries. To 
give you an idea of the amount of sounding we did, I 
may mention that we took nearly three weeks going 
from Cadiz to the Canaries, instead of three days if we 
had steamed there at full speed. Wecame across seve- 
eral banks where deep water was believed to exist. One 
of these banks nearly escaped us, as we were sounding 
at long intervals, but a suspicious shoaling was noted 
on comparing one sounding with the previous one, and 
as a little further on deeper water was found, we 
tried back, stopping to sound every few wiles. The 
depth pees very rapidly, and excitement ran 
high, when the sinker finally found bottom at 68 
fathoms. We had found a submarine mountain, rais- 
ing its crest to within afew hundred feet of the sur- 
face, rising precipitously from a depth of nearly 2,000 
fathoms. Such incidents as this show clearly the ne- 
cessity for very careful surveys of ocean cable routes. 
This bank was right on the proposed course of the ca- 
ble, and if the cable had been laid as originally in- 
tended, would have proved fatal to its existence. We 
spent three days in surveying the bank and determin- 
ing its limits, andit is now marked on the Admiralty 
charts as ‘* Dacia Bank.” 

The cable steamer Seine found a similar bank in 
the same part of the Atlantic some years previously, 
but she did not find it by sounding. She was laying 
acable from Madeira to Leben, and discovered the ex- 
istence of the bank because she laid the cable right 
across it. The cable festooned and broke, and some- 
thing wrong was naturally suspected onboard the Seine. 
When making the repairs, soundings were taken, and 
a on now known as the Seine Bank, was discov- 
ered. 

One more reference to sounding and I have done 
with this part of the subject, which, by the way, isa 
very fascinating one, and might well occupy our atten- 
tion for a whole evening—in fact, a former shipmate 
of mine, Mr. Stallibrass, read, a few years ago, before 
the English Institution of Electrical Engineers, an ex- 
tremely interesting and elaborate paper on ‘* Deep 
Sea Sounding in Connection with Submarine Tele- 
yraphy.” The further reference I have to make to 
sounding is in illustration of the dangers that may lie 
hidden in spite of the most careful survey. For the 
Cadiz-Canaries cable we took several hundred sound- 
ings, and it seemed asif the ground had been thorough- 
ly covered, yet another bank was struck while the 
Dacia was laying the cable. Fortunately, the en- 
xineer in charge of the deck grasped the situation in a 
moment, and immediately, on observing the altered 
strain on the cable, he ordered the ship at full speed 
astern, and paid out a lot of slack. These prompt 
measures saved the cable from breaking, and it has 


The preliminary survey having all been made and 
suitable spots selected for the landing places, the first | 
operation connected with the actual laying of the ca- | 
ble is reached. This is landing the shore end. The, 
entire operation is generally conducted from the ship | 
in the following manner : The ship anchors opposite | 
the landing place as near in shore as she can salely get. 
Two large spider sheaves, or pulleys, are moored firm- } 
ly onthe beach a hundred yards or so apart, and a) 
five-inch manila rope is run out fro: the stern of the | 
ship, passed around the two spider sheaves, brought 
back to the bows, and taken to the picking-up gear. | 
The end of the cable is bent on the rope, and the pick- 
iug-up gear being set in motion, the cable is gradually 
hauled on shore. The strain on the rope is lessened | 
by the paying-out gear being also moved by steam, | 
which eases the heavy shore end out of the ship. As 
the cable leaves the stern, large balloon buoys are | 
lashed to it at intervals of a few yards; thus the cable) 
is floated all the way from the ship totheshore. In| 
this way there is no risk of injuring it by dragging it | 
over rocks, and a straight line is preserved. This | 
method is much superior to that of landing a shore | 
end from boats or barges, as then there is no cenane of | 
introducing kinks, the work is much slower, and wore 
cable is used. In the manner I have described the} 
whole operation can be carried out in a few hours, and 
there is the additional advantage that the engineer in 
charge of the work has it all under hisown eye—he 
has no difficulty in making both ends meet, because he 
has both ends right there. 

A novel explanation of the purpose of the balloon, 
buoys was once given by a French gentleman who, 
with others, was watching the landing of a shore end 
at Marseilles. One of the lookers-on inquired why the 
buoys were required on the part of the rope traveling 
from the ship to the shore and not the part going from 
the shore to the ship. ~The French savant explained 
that they were used to float the cable ashore so as to 
keep it dry ! 

Sometimes it is not convenient or practicable to carry 
the hauling line back to the ship and heave iu from on 
board. On several occasions in Peru and Chili, where 
the landing places happened to be in proximity to the 
railroad track, the line was made fast to a locomotive, 
and the cable was hauled on shore very speedily and 
easily. Once, in the Canary Islands, where a very rocky 
and awkward beach was encountered, a team of oxen 
was engaged, and they made pretty short work of land- 
ing our shore end. 

A small iron cable hut is put up on the beach, ata 
safe distance from the water, for the reception of the 
eable ends, placing the testing instruments and making 
the connections between the main cable and the under- 
ground lines leading to the town where the office is 


described, and the ship starts paying out first shore 
end, then, as the water deepens, heavy intermediate, 
then light intermediate, and, finally, when the 200 
fathom line is passed, the deep sea cable continuity 
test is kept on the cable, and signals are exchanged 
between the ship and shore during the whole time of 
paying out. 

The cable is charged on board ship with a battery of 
100 cells, a warine reflecting galvanometer being kept 
in circuit. At the cable hut on shore, the cable ter- 
wminates at one pillar of the discharging key, the end 
thus being insulated, sothat the insulation resistance 
of the cable is always under observation on board the 
ship. Itis curious to notice how the insulation stea- 
dily rises as more and more of the cable is exposed to 
the low temperature and tremendous depths of the 
ocean. Every five minutes the “spot watcher” on 
shore depresses the lever of his discharging key, there- 
by discharging the cable through his galvanometer 
into a condenser ; he notes the deflection, and the man 
on watch in the testing room on board ship does 
the same; at the end of every hour the battery on 
board is reversed. If the ship desires to call the at- 
tention of the shore so as to join up for speaking, he 
reverses before time, or keeps the same pole on beyond 
the hour. If the hut wishes to speak the ship, he dis- 
charges at shorter intervals than those prescribed. For 
speaking, if the cable is a short one, a double current . 
Morse instrument is used; if the cable is a long one, the 
mirror has to be employed. This continuity test isa 
very simple and a very effective one, as long as the man 
on watch in the hut doesn’t go to sleep, and he very 
seldom does. 

The responsibility of giving those signals every five 
minutes weighs heavily on one’s conscience and keeps 
him awake. If a fault passes overboard—it sometimes 
happens that a slight defect is opened up when strain 
is put on the cable—it is noticed almost atonce. I re- 
member discovering such a fault on one occasion al- 
most immediately after it left the ship’s stern, by the 
reduced deflection on making the discharge. We noti- 
fied the ship at once, and after tests had been made from 
on board to localize the fault, paying out was suspended 
and the cable was picked up until the fault was brought 
on board. The fault was then cut out, the cable 
spliced on to that in the tank, and paying out was re- 
sumed. Such an incident as this emphasizes the value 
of a careful continuity test. They kept quiet on board 
then, but took it out of us afterward by blowing us up 
for being late in answering a call. 

A somewhat ludicrous event paren | the 
laying of the C. & S. A. cables which I may relate here, 
while speaking of continuity tests. The final section 
was being laid, and as the electrical staff had been much 
reduced in numbers, owing to the necessity of leaving 


situated. These huts are carried in sections on board 


is dug from low water mark to the hut, and the cable 
is securely buried. As soon as the shore party signal 
‘Enough cable on shore,” paying out is stopped, the | 
hauling line is detached from the cable and drawn | 
on board, the spider sheaves and other tools are taken | 
back to the ship, boats are dispatched to cut the lash- | 
ings of the buoys and tow them back, and all is made | 
ready on board for paying out. 


to sea and*the cable cut and buoyed. The ship then | 
makes for the other terminus of the line, lands the | 
shore end there, and starts paying out toward the 

buoy on the first end. We will suppose this to be the | 
modus operandi. All being clear, orders are given to} 
weigh anchor, the ship’s head is pointed out to sea and 

paying out commences. Thecable comes out of the tank 

around a ‘“‘fairlead,” which guides it into a trough 

provided with iron rollers, from the other end of which | 
it passes over’a pulley on to the paying-out drum; from | 
the top of the paying-out drum the cable dips under | 
the dynamometer, goes up over a fixed pulley and over | 
the stern sheave into the sea. The paying-out drum 
is about six feet in diameter, and is provided with a 
powerful strap brake bearing on the shaft, by which 
strain is kept on the cable to prevent it running out 
too fast. he cable takes six turns around the drum, 
so that there is no chance of its slipping. A stropho- 
meter is fitted to the drum, and indicates immediately 
any variation in the rate of paying out, and a counter 
registers the number of revolutions, so that the length 
of cable paid out can be ascertained at any time. The 
dynamometer consists of aheavy iron sheave mounted 
on a carriage which slides up and down a vertical iron 
framework as the strain on the cable varies. The dyna- 
mometer carriage carries a pointer which passes in 
front of ascale indicating thereon the strain on the 
cable. This seale is four-sided, each side being calibrat- 
ed to indicate the strain on the cable in hundred- 
weights, according to the weights placed on the dyna- 
mometer carriage. The picking-up gear is similar to 
the paying-out, except that it is of much heavier con- 
struction and moved by more powerful engines. 

To get back to our work, we find the paying out go- 
ing on steadily, the cable making the machinery hum, 
and spattering everybody about liberally with white- 
wash as it flies over the different pulleys. When a 
few miles have been paid out, the ship is slowed down 
and finally stopped, and preparations are made to cut 
and buoy the cable. The buoy, a huge iron affair sur- 
mounted by a flagstaff, is ready lashed outside the rig- 
ging ; one end of a stout iron chain is made fast to the 
buoy, the other terminating in a couple of mushroom 
anchors which constitute the buoy moorings. The 
chain is ‘‘ flaked” or coiled up ina box on the deck, 
the two ends leading out of a hawse pipe to the buoy 
and anchors quite clear of anything on deck. The 
ship being hove to, the cable is made fast at the stern 
sheave by means of stoppers; it is then cut, and the 
end of the core carefuliy sealed up by the jointer. The 
cable is then securely made fast to the buoy moorings, 

and at the word ‘let go” the stoppers are loosed, the 
mushroom anchors dropped overboard, the chain 
rattles out through the hawse pipe, and a moment la- 
jar ee buoy is cut adrift and drops over with a grand 
splash. 

Prhe first shore end is now laid and buoyed, and the 
ship immediately sets on for the other terminus of the 
line. Arrived on the hut is landed and set up, a 
complete set of testing instruments installed, and a 
couple of electricians told off from the ship’s electrical 
staff to take turn and turn about in “spot watching” 


worked now for six years without an interruption, but 
this bank is looked upon as a weak link in the chain. 


all the time the shipis paying out the maincable. The 
shore end is landed in the same manper as previously 


two men at each hut, the secretary of the expedition 


the ship, and can be put up very rapidly. A deep trench | was pressed into the service to do a little spot wateh- 


|ing in the ship’s testing room. Paying out was being 
carried on at pretty high speed, and a slight accident 
happened in the tank, a couple of turns came up to- 
gether, fouling alantern at the side of the tank, but 
doing no damage, as the turns freed before reaching 
the machinery, and it was hoped that no harm had 
been done to the cable. The newly recruited electri- 
cian, who felt the responsibility of his position very 


The first shore end is generally laid a few miles out | keenly, was particularly cautioned by the engineer in 


charge to keep a very careful watch and to advise him 
without a moment’s delay if he noticed theleast unstea- 
diness in the spot, as it was feared that the slight aeci- 
dent wight have resulted in a fault. All went well for 
ashort time. Suddenly the secretary came rushing out 
on deck with the information that the spot was off the 
seale. The ship was promptly put full speed astern, 
paying out was stopped, and the cable was made fast, 
and all hands repaired to the testing room, where it 
was found that the galvanometer lamp had gone out ! 
When it was refilled, the spot reappeared in its proper 
place. After that little experience my friend was care- 
ful to see that his lamp was properly trimmed. 

Once in deep water, everything runs as smoothly as 
clock work, ile after mile of cable comes up from the 
tank, glides along the trough and over the pulleys, 
whirls round the drum, dips under the dynamometer 
and bobs up over the stern sheave to trail away into the 
water some distance astern, and this goes on with un- 
broken regularity, hour after hour, day and night. In 
the tank is a gang of men who watch each turn out to 
ane og its carrying up a neighbor, and remove the 

voards as flake after flake goes steadily out. To sub- 
due the centrifugal force developed by the cable, a 
frame-work of iron rings placed at distances, one above 
the other—technically known asa crinoline low- 
ered down thetank as the flakes diminish. In this 
way the cable is prevented from lashing out round the 
tank as the outer turns of a flake are reached. The 
foreman of the watch is stationed over the tank, other 
hands are at the brakes of the paying-out gear, the 
engineer in charge of the deck posts himself near the 
drum and dynamometer so as to keep a close watch on 
the strain and the rate of paying out, his assistant 
keeping a running record of these data; it isa case ofa 
place for every man and every wan in his place. The 
watches are changed every four hours. At night the 
quarter deck is brilliantly illuminated by electric light, 
and the work is carried on with the same ease as during 
the day. In the testing room, as I have already describ- 
ed, a careful watch is being kept on the electrical con- 
ditions of the cable, and every now and then the chief 
electrician and engineer in chief exchange notes as to 
developments in their respective departments. 

A rather ticklish operation is changing tanks, 7. e., 
starting on a fresh tank when the contents of one are 
exhausted. The cable is shipped, of course, in different 
lengths, and the ends are spliced together at sea ac- 
cording torequirements. When a long section has to 
be laid, involving a consumption of all the cables in 
two or more tanke, the lengths in the different tanks 
have to be spliced beforehand, so that when one tank 
is exhausted, another can be drawn upon atonce. The 
part containing the splice is coiled down on top of 
the full tank, the cable from the nearly exhausted 
tank being led up outside the coil and kept out of the 
way by being passed through an angular piece of iron, 
bolted on the topmost ring of the crinoline. The part 
of the ring which forms, so to speak, the base of the 
triangle inclosed by the angular piece of iron is pivot- 
ed so as to adwit of its being opened when the last 
turn comes out of the tank, thus freeing the loop or 
bight, and leaving the cable free to be drawn out of the 
next tank. Previous to changing tanks, when there is 
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about a flake left in the old tank, the ship is slowed 
down; by the time the men in the tank sing out ‘three 
more turns,” “‘two more,” “last turn,” “bight com 

ing,” the ship is barely moving, aud the bight can be 
straightened out, and given a fair lead through the 
machinery with perfect ease. Then the splice comes 
along. A splice is always looked upon as a weak spot 
and treated with the utmost consideration, but the ca- 
ble hands aresuch adepts at making thew that they 
are generally as strong as the main cable. However, a 
splice is, of course, more bulky than the rest of the 
cable and might foul in some part of the machinery, 
so it is watched carefully overboard, and then the new 
tank is fairly started, and the usual speed of paying 
out is resumed. The rate of paying out varies from six 
to sometimes eight or nine Knots an hour, according 
to depth of water, weather, and other circumstances. 
After a few days of steady paying out the buoy on the 
shore end is sighted and the ship is carefully maneu- 
vered up to the buoy, a very delicate piece of naviga- 
tion if there is any sea or wind to speak of, as the ship 
by this time is light and well out of the water. The 
buoy being brought well under the bows, a boat is low- 
ered and a line is made fast to the mooring chain, the 
chain is unshackled and the buoy towed off to be hoist 

ed on board, and the picking-up gear starts heaving in 


on the line, bringing up the chain and mushroom an- 


chor with the cable attached. The cable is made fast 
with stoppers, and the end is opened up and handed 
over to the electrical staff to test. The test being sat- 
isfactory, the main cable is brought round outside the 
ship to the bows, made fast and cut, and the joint and 
splice are immediately commenced. The jointer and 
his assistant, with solder, gutta percha sheathing, and 
compound, rapidly unite the two ends, and the joint, 
being pronounced of satisfactory workmanship, is test- 
ed electrically. That is, we make the jointer believe we 
test it, because with marine instruments and neither end 
of the cable available, it is not a very easy matter to 
really test a joint. The joint being passed, the splice 
is begun, and this is a somewhat longer job; the splice 
is generally about 30 feet long ; that amount of core 
having been cut out of one of the cable ends, the armor 
wires are unlaid, and then laid into spaces left by wires 
being taken out of the opposite end, butted together 
at intervals of a few feet, lapped with smaller wires, 
and finally the entire length of the splice is served 
with spun yarn. The whole operation occupies about 
two hours. 

Dropping the final splice overboard is a delicate ope- 
ration, as it must be remembered that there is a large 
bight or loop of cable on board, which has to be let go 
and take its chance of reaching the bottom in safety 
or kinking and parting onthe waydown. Such an ac- 
cident, however, very rarely happens, although in 
deep water it has been known to occur. A stout rope 
is bent on to each side of the bight, the stoppers are 
removed, and the bight is carefully lowered until it is 
well clear of the ship; a man armed with an ax stands 
over each rope and at a given word the twoare severed 
simultaneously, and away goes the — The chief 
electrician then makes for the cable hut on shore and 
the final test is taken, the cable generally being found 
in perfect condition. 

am afraid I have already overtaxed your patience, 
and so far I have said nothing of repairing and of the 
various methods of operating submarine cables. Re- 
garding this latter point it is searcely possible to speak 
of it in detail, as it would take too longto describe the 
various instruments in use. The most used to-day is 
the siphon recorder, with the principle of which you 
are more or less acquainted. any cables are still ope- 
rated by the mirror, although the recorder has re- 
laced it to a very great extent. The mirror, per- 
aps, is a little more rapid, but the recorder insures 
greater accuracy. On some cables worked by the 
wnirror, where the signals are good and traffie not 
very great, one operator can work the mirror, as the 
spot of light is thrown on to the message pad, and the 
operator can follow the movements of the spot with- 
out looking at it. In fact, the secret is not to look 
atit. If you watch the spot, your pencil goes any- 
where but where you want it to go; but by watching 
our pencil, ee can see the spot moving just as well as 
tr you were looking directly at it. If the cable is a 
very long one, giving bad signals, or if the traffic is 
very great, two operators have to be employed for re- 
ceiving, one to read and another to write. Then the 
errors creep in; P’s are heard instead of B's and M’s 
for N’s, and as there is no “ slip” to check the message 
by, repetitions have to be asked for, and traffic is de- 
layed. 

It is astonishing what a difference there is between 
wirror signals on a short cable of a few hundred miles 
and those on a long one of a couple of thousand. A 
friend of uine who had been an operator on the west 
coast of South America, and was a first-class mirror 
man, on coming home to England applied for a posi- 
tion in one of the Atlantic cable companies. He was 
asked if he could read wirror, and replied, **Oh, yes; 
thirty words a minute;” whereupon the manager 
said: * Well, if you can read our mirror you will get 
a salary of £14 a month, but if not, and we can only 

ut you at Morse, we shall only pay you £8 a month.” 

y friend hied himself off to the Irish coast, confident 
of his £14 per month—#$70 a month is a good lot in the 
wilds of Ireland, where you can’t spend anything un- 
less you subscribe to the Union League Fund—but 
when he got to the station he found that our mirror 
was very different to those that he had been accus- 
tomed to. Instead of the movements being clear and 
well defined, the spot was wandering continually all 
over the scale, and the signals were striving to make 
themselves seen through the wanderings and kicks 
and jerks which the spot was chronically affected 
with. My friend had to confess himself beaten (al- 
though he had been reading mirror for five years), and 
had to content himself with $40 a month—which is not 
much even in Ireland—until he had mastered the ec- 
centricities of that diabolical spot. Short cables are 
worked by Morse in the same manner as land lines. No 
system of automatic fast speed transmission has yet 
been adapted toany but very short cables, but I have 
lately seen that experiments are being made tending 
ip that direction. 

With regard to repairing submarine cables. 1 am 
afraid that it is too late for me to say much. Repair- 
ing is the most difficult and thankless part of a cable 
engineer's work. Landing shore ends and paying out 


are mere pastime compared with repairing in deep 


water. There is a considerable element of luck in it, 
too. Sometimes the cable is hooked in the first drag, 
and at others weary weeks are spent in dragging to 
— over the line of the cable without even getting 
a bite. 

The modus operandi is tolowera grapnel over the 
bow, the grappling rope being passed under the dyna- 
mometer and taken to the picking-up drum. The ship 
then steams slowly across the line of the cable, drag- 
ging the grapnel along the ground. If the bottom is 
soft the cable may soon be hooked, and the steady rise 
of the strainon the rope shown by the dynamometer 
indicates the fact. If the ground is rocky and uneven, 
the grapnel may jump over the cable fifty times with- 
out even touching it. The long delays incident to re- 
pairing expeditions sometimes render repairs im- 
mensely expensive, and the expense is often increased 
when the broken ends have drifted apart, or much of 
the cable is damaged, and a length of new cable has to 
be laid. Some repairs to one of the Atlantic cables, 
not many years ago, cost over $400,000. The ship was 
out for weeks on the Atlantic, and had to put back to 
port for coal without having accomplished anything. 
Everybody on board was, after a time, in the most 
miserable spirits imaginable. After a week or two of 
non-success, they got to such a state that every one 
had told all his stories, the unlucky ones had lost at 
;cards to the lucky ones all their money, and all the 
| pay that they expected to receive for the expedition, 
and they all grew to hate the sight of each other; as- 
sembled only at meals and devoured them in silence, 
each man, except those on watch, retiring to the soli- 
tude of his own cabin afterward ; and all were heartily 
glad when the cable was finally grappled and re- 
paired, and they were able to get back on shore. All 
repairing expeditions do not have such a bad time as 
this one did, but as a general rule repairing is difficult 
and ungrateful work, attended by all sorts of delays 
and accidents, and no splice is so gladly dropped over- 
board on that which terminates a troublesome repair- 
ing job. 

In drawing to a close I must apologize for the short- 
comings of this paper. I feel that I have omitted 
many important and interesting points, and perhaps I 
have treated of others with undue prolixity and dis- 
cursiveness. But I am somewhat in the position of a 
man who attempts to discuss, say, electric lighting 
in asingle paper. It would be impossible to describe 


dynamos, lamps, conductors, transformers, switches, 
accumulators, and installation work and superintend- 
ence in a single evening. Submarine telegraphy is 
a subject about which one might very well write a big 
book ; in fact, such a big book has lately been pub- 
lished, and Iam sorry to say it is in the French lan- 
guage. 

According to the official report of the International 
Bureau of Telegraph Administrations, issued last fall, 
the submarine telegraph system of the world consists 
of 120,070 nautical miles of cable. Of these, 12,524 miles 
belong to government administrations, and 107,546 
miles to private companies. The total cost of these 
eables is in the neighborhood of 200 millions of dollars. 
The largest owner of submarine cables is the Eastern 
Telegraph Company, whose system covers the ground 
from England to India, and comprising 21,860 miles 
ofcable. The Eastern Extension, Australasian and 
China Company, which exploits the far East, has 
another 12,958 miles. Early in last yearthe system of 
West African cables, which started from Cadiz only six 
years ago, was completed to Cape Town, so that the 
dark continent is now completely encircled by subma- 
rine telegraph. It hasrequired more than 17,000 miles 
of cable to ‘do this, and several companies, with more 
or less aid from the British, French, Spanish, and Por- 
tuguese governments, have been occupied in carrying 
out the work. 

The cable fleet of the world numbers thirty-six ves- 
sels, of an aggregate gross tonnage of 53,802. Of these, 
ten ships belong to the construction companies, their 
aggregate gross tonnage being 28,143, or more than 
half that of the entire fleet. The other twenty-six ves- 
sels are repairing ships, belonging to the different 
governments and telegraph companies, and they are 
stationed in various ports all over the world, to see 
| that Puck’s girdle is kept well buckled. 


MINERS’ ELECTRIC LAMP. 

WE illustrate a very neatly arranged miners’ elec- 
| trie lamp devised by Mr. L. Bristol, of Bromley, Kent. 
The current is provided by a four-cell accumulator in- 
|closed within a polished wood box, on the face of 
| which the lamp is fixed within a strong glass dome, D, 
|and backed by a reflector, The box hasa metal lid 
with a projecting lug which covers one of the charging 
terminals, so that when the lid is closed the battery 
| eannot be short-circuited. The lid also carries alock, a, 
by which it can be secured; a pin on this lock fixes 
the glass dome against being unscrewed. There is a 
spring holder for the glow lamp, with two terminal 
holders. The holders are attached, the one to the 


positive terminal, P, of the battery, and the other to an 


independent plate, n, between which and the negative 
terminal, N, of the battery, circuit is made and broken 
by the spring sliding switch, 8, passing through a 
groove behind the plate, C. 

The battery plates, B, are of special construction, de- 
signed to give them such a degree of self-cohesiveness 
and rigidity that no additional metallic support is re- 
quired. There is mixed with the active material a 
suitable proportion of fibrous substance, and the whole 
made into a paste. This is cast in moulds, a conductor 
being inserted in each plate to aid the flow of the cur- 
rent. The plates are then gently pressed and dried. A 
hollow plug, 0, is provided for the escape of the gas 
given off during charging. 

These lamps are stated to be much lighter than elec- 
tric miners’ lamps as hitherto constructed, the follow- 
ing being their weights: 


Weight. Height. 
Candle Power. Hours of Light. Ib, oz. in. 
1% 10 3 6 51g 
14% 15 5 4 
1 5 112 4 


The lamps and batteries are well made, and appear 
excellently adapted for their purpose.— Engineering. 


ELECTRIC OSCILLATIONS IN RAREFIED AIR, 
WITHOUT ELECTRODES. 


By JAMES MOSER. 


M. HERTz has recently obtained an experimental re- 
alization of the theories of Mr. Heaviside and Mr. Poynt- 
ing respecting electric oscillations. According to these 
theories, the electric oscillations in a wire originate 
upon the surface of the wire, and the slower they are, 
the further do they penetrate into its interior. The more 
rapid, the more superficial they remain. M. Hertz ima- 
gines a wire conductor in the form of a cylindrical cage. 
Twenty-four wires stretched between two metallic 
disks represented the surface of a cylindrical conductor, 
while in the middle a metallic rod joining the two cen- 
ters of the disks, and interrupted by aspark micrometer, 
represented the axis. He showed that an electric os 
cillation induced in this did not produce any sparks in 
the micrometer placed upon the axis. 

This led me to make the following experiment 
(Comptes Rendus), in which I use rarefied air spaces 


IMPROVED MINERS’ ELECTRIC LAMP. 


without any metal, and without an electrode of any 
kind as conductors for the oscillations. 

It has often been observed that tubes of rarefied air 
became luminous in the neighborhood of an induction 
coilin action. But, according toall accounts, the tubes 
were furnished with electrodes passing through the 
glass as in the Geissler tubes, or simply —_— to the 
external surface, as in those of Gassiot. ut in no de- 
scription have I found the experiment which seems to 
suggest itself, and which consists in exciting a tube 
without any electrode by the discharges of a bobbin 
placed near it. Yet the elimination of the electrodes 
would simplify the solution of some problems in 
physics. 

In my experiment I inclose a sealed tube of rarefied 
air, 40 centimeters long and 3 millimeters in diameter, 
in another tube which is somewhat longer, and is 10 
millimeters in diameter. This outer tube is sealed up 
at one end, and fitted at the other to the Geissler pump. 
The vacuum of the inner tube remains invariable and 
becomes luminous, and of a light blue color, without 
stratification, when near an induction coil. If, now, 
we also produce a vacuu in the onter tube, the vacnum 
of the inner tube remaining constant, we note the fol- 
lowing facts : 

1. If, in the outer tube, the pressure is equal to that 
of the atmosphere, the inner tube, under the influence 
of a — mes luminous and turns light blue, as 
usual. 

2. If, in the outer tube, the pressure is reduced to 1 
millimeter of mercury, the air in it becomes conductive 
and luminous, and turns dark red. At this moment 
the protective effect of the inclosing tube shows itself. 
The phenomenon is reversed. 

We know that the Geissler tubes, furnished with 
electrodes, and brought to a state of extreme rarefac- 
tion, will not conduct an electrical discharge. This 

henomenon has given rise toa great deal of discussion. 
— physicists have explained it by the insulating 
power of the vacuum ; others, looking upon the vacuum 
as a good conductor, conclude that great resistance to 
the passage of the discharge is offered at the surface of 
the electrodes. But in my experiments there are no 
electrodes, thus there can be no question as to this re- 
sistance to the passage. The experiment shows, in 
fact, that by lowering the pressure to less than one 
millimeter and rendering the rarefaction extreme, the 
inclosing tube again becomes obscure and the inner 
tube luminous. In appearance it is the same as if the 
pressure in the outer tube were equal to that of the at- 
mosphere. 

The most perfect vacuum, therefore, has no longer 


any protective effect ; it is devoid of conductivity for 
the electric current.—Zlectrical Review, 
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THE FISKE POSITION INDICATOR. 


WE describe Lieut. Bradley A. Fiske’s invention, 
whereby not only is the distance and exact position of 
a far-away object determined, but whereby also any 
number of guns located at different points and at vari- 
ous distances from that object and from the instrument 
may be directed upon the object with certainty and 
dispatch, though enveloped in the impenetrable smoke 
of battle. 

The invention has a special reference to forts contain- 
ing a number of guns variously disposed. That a were 
distance finder does not meet the necessities of a fort 
will be evident from a glance at Fig. 2, from which it 
will be seen that the gunners at C, D, and E are bene- 
fited little by knowing how far away the enemy’s ship 
is from the instruments at K and L. The men at each 
gun must know how far the target is from that gun 
and in what direction ; evidently the knowledge of the 
direction and distance of the target from C will help 
the gunners at E very little. 

The present practice in most of the nations of the 
world is to divide a harbor and adjacent waters into 
imaginary squares, each square being say one hun- 
dred yards on a side, and these squares are numbered. 
Two telescopes are situated at the ends of a known 
base line, and these telescopes are electrically connect- 
ed with a protected room, in which is placed a chart 
representing the fort and the adjacent waters, and 
earrying two long pointers arranged to sweep over the 
chart, and pivoted at the points representing the two 
telescopes. The men at the telescopes direct them 
continually at the target, and keep the officer at the 
chart constantly advised as to how their telescopes are 
pointing. The officers at the chart then point the 
pointers in the same direction as the telescopes are 
pointed, and therefore the intersection of the pointers 
on the chart represents the intersection of the lines of 
sight of the telescopes, that is, represents the target. 
The officer then notes the number of the square on 
which the pointers intersect, and signals to the gun 
this number. The officer in charge of each gun then 
consults a table to ascertain how he must lay his gun 
to fire into that square, and trains and elevates his gun 
accordingly. 

This plan is a fairly good one if the enemy is station- 
ary, but if he is moving, it has a number of defects ; 
although, even if he is stationary, the squares, of neces- 
sity, are too large to admit of very accurate shooting. 
If the enemy is moving, the additional difficulties of 
the above plan arise from the great time lost bet ween 
the instant at which the position becomes known to 
the officers at the chart and the instant at which the 
gun is finally elevated and trained. Another is, the 
number of different errors that may arise; these are, 
first, the error in noting the square at which the 
pointers intersect ; second, the error in signaling the 
square ; third, the error in reading the signal ; fourth, 
the error in consulting the necessary tables ; fifth, the 
error in transinitting the instructions to the men as to 
how to train and elevate; and sixth, the error in lay- 
ing the gun according to those instructions, both in 
azimuth and altitude. To avoid any inaccuracy owing 
to the time that is lost, Major Watkin, by his method, 
predicts the position in which the enemy will be, say 
in half a minute or aminute in advance ; and the guns 
are got ready to fire when the signal is made that the 
predicted position has been reached by the enemy’s 
ship. Now this feature of predicting entails several 
chances of error, necessitates a speed-measuring device, 
and also necessitates a preconcerted division of the 
harbor into squares, or otherwise, so that position 
points can be readily designated. 

By the plan here described all these sources of error 
and delay are avoided, and the men at each gun re- 
ceive continuously, instantaneously, and automatically 
a signal of what is to be done, given in a way that en- 
= noise, and which cannot possibly be misunder- 
stood. 

The value of the device comes into special promi- 
nence if we remember that it is absolutely necessary to 
loeate and indicate the position, not only of one, but 
of several og A position indicator should be at- 
tached to each group of guns; then these different 
groups can be concentrated on one ship, or made to 
fire at different ships according to the judgment of the 
commanding officer. 

Referring to Fig. 2, A B represents a line of the para- 
pet of a fort or other defensive work. C, D, and E are 
guns located in the fort and commanding the area 
which ineludes the position of the target, F. The ob- 
ject to be attained is to lay all the guns, C, D, E, cor- 
rectly upon the target, although the persons in charge 
of the guns may be unable to see the target and be 
ignorant of its bearing and distance. For purposes of 
clearness, in the following description we shall refer 
only to the necessary operations connected with one 
gun, as E, premising that the same method is followed 
in connection with every other gun. 

Gand H are two ares of conducting material placed 
symmetrically with respect to a base line, I J. hese 
ares are located at stations distant from the positions 
of the guns, and so situated that a view of the area to 
be protected by the guns will not be cut off from the 
stations by smoke, points of land, or other obstacles. 
For this reason it is better that elevated positions 
should be chosen for the stations. 

K and L are two pivoted telescopes, the free ends of 
which move over the ares, G and H, and constantly 
maintain electrical contact therewith. These tele- 
scopes may be directed upon the target, F, which will, 
therefore, be at the intersection of the two lines of 
sight of the telescopes. 

Located at astation distant both from the guns and 
from the positions of the ares, GH, and usually at a 
place safe from the effects of the enemy’s fire, there is 
established another station, which, for convenience, 
we will call a ‘directing station,” in which is a chart 
or map, represented by the rectangle, a bed. On this 
chart the line, A’ B’, represents the line, A B, of the 
parapet of the fort, and the points, C’ D’ E’, corre- 
spond to the centers above which the guns, C D E, are 
laterally turned. The chart, abcd, represents the 
area within the range of the guns, C D E, on some defi- 
nite reduced seale, so that distances taken on the chart 
represent actual distances. On this chart is drawn a 
line, I’ J’, corresponding to the base line, I J, and syin- 
metrically disposed with reference to that base line are 
ares of conducting material, G H’. 

K' and L are pivoted arms similar to the arms, K L, 


the free ends of which pass over and wake constant| pointers on the chart is marked on the graduated 


contact with the ares, G’ and H’. Are G’ is similar in 
form and in electrical resistance per unit length to the 
are, G, and the arc, H’, is likewise similar in the same 
particular to the are, H. Extending from the extremi- 
ties of the are, G, to the extremities of the arc, G', are 
wires, 1 and 2, and extending from the pivoted telescope, 
K, to the pivoted arm, K’, is a wire, 3, which includes a 
battery. Connected in loop from the wires, 1 and 2, by 
a wire, 4, is agalvanometer, M. It will be evident that 
the wires, 1, 2, 3, 4, the ares, G G’, the battery, and the 
galvanowmeter, M, are connected in circuit in the form 
of a Wheatstone bridge, and that the effect of moving 
the telescope, K, for example, to the right on are G, is to 
increase the resistance in the member, 1, of the bridge 


and decrease it in the member, 2, and that the same is | 


true of a similar movement of the arm, K’, over the 
arc, G'. Therefore if the telescope, K, be set at a cer- 
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tain position on the are, G, it is simply necessary to set 
the arm, K’, to such a position on the are, G’, as that 
the galvanometer, M, shall show no deflection, when 
the bridge will, of course. balance, and therefore the 
angle made by the arm, K’, to the base line, I’ J’, will 
be ae to the angle made by the telescope, K, to the 
base line, I J. The extremities of the arc, H, are con- 
nected to the extremities of the arc, H', by wires, 5 and 
6, and the pivots of the telescope, L, and arm, L’, are 
connected by wire, 7. which includes a battery. 

M’ is a galvanometer included in loop, 8, from the 
wires, 5and 6. It will be seen that this arrangement of 
the two ares, H H’', and circuit connections is the same 
as that of the ares, G G’, and associated parts, and that 
therefore when the arm, L’, is placed at the same angle 
with reference to the base line. I’ J’, as the telescope, L, 
is placed with reference to the base line, I J, the gal- 
vanometer, M’, will show no deflection, and the bridge 
will balance, as in the preceding case. It follows, 
therefore, that if the two telescopes, K and L, be sight- 
ed upon the target, F, by observers located at the tele- 
scopes, and if a third observer moved the arms, K’ L’, 
and at the same time watches the galvanometers, M 
M’, he will have placed the arms, K' L’, at precisely 
the same angles as the telescopes, K L, when both 
galvanometers show zero reading. Inasmuch as the 
chart, a b cd, bears a definite proportion to the area 
which includes the position of the target, F, it follows 
that if the axes of the arms, K’ L’, be prolonged, they 
will intersect at the position, F’, which would repre- 
sent on the chart the actual position of the target, F. 
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Upon the chart, @ bc d, are pivoted three pointers, 
only one of which, for convenience, is shown at N, and 
these pointers are pivoted at the points, C’, D', and 
E', which, as already stated, correspond to the centers 
of horizontal motion or train of the guns, © D E. 
Consequently, if the pointer, N, be turned on its pivot, 
it will correspond to the positions of the gun, E, when 
that gun is turned on its pivot. 

One arm of. the pointer, N, is long enough to sweep 
over the area which includes the target, and it is con- 
nected to the intersection of other pointers by a slotted 
pivot, so that it is automatically made to point in the 
direction of the target. At the gun itself is an are, 0’, 
and pointer, B’, which, by the principle above explain- 
ed, always shows how the pointer, N, is pointing. The 
distance from the pivot, E’, to the intersection of the 


well as curative. 


pointer, N, and can at once be signaled to the gun, E, 
by means of the arc, R and R’, according to the same 
principle. 

Or, if desired, the resistance from E’ to F’ may at 
once be signaled automatically according to the same 
principles. The action of the apparatus is much facili- 
tated, however, if the ares, P and R’, are attached to 
the gun itself, as shown in Fig. 1, so that the gun it- 
self is moved instead of the pointers, and the man in 
charge of the training of the gun has simply to watch 
one galvanometer, while the man in charge of the 
elevating of the gun watches the other galvanometer. 
It is evident that borh of these men can, by keeping 
the needles of their galvanometer at zero, keep the 
gun always properly trained and properly elevated, 
even while it is being loaded, so that the gun will be 
ready to fire immediately. It is evident thatany num- 
ber of guns, as C and b, may be controlled in the 
same manner, so that the were automatic action of 
the apparatus gives to the men at every gun the 
most simple and accurate instruction possible as to 
what they are to do, and that no reading of scales is 
required. 

he raison d’étre of this invention arises from the 
fact that the modern guns in Europe are tremendous] 
expensive, some costing $100,000; that each shot is 
terribly effective, and that it costs hundreds of dollars 
to fire each shot. It is, therefore, absolutely necessar: 
that there should be no delay in firing, and that e 
shot should hit the enemy.—Hlectrical World. 


THE PROTECTION OF CHIMNEY SHAFTS 
FROM LIGHTNING. 


By C. MotynxEvx and J. M. Woop. 


It is by no means uncommon, even in the present 
scientific age, to see tall chimneys in various parts of 
the country which are unprovided with lightning con- 
ductors,  & this be due to ignorance and thought- 
lessness, or to the consideration of the question of ex- 
pense ; or, again, to a disbelief in the efficiency of a 
conductor as a means of protection against injury by 
lightning? To one or other of the above reasons must 
beattributed such culpable neglect. On the other 
hand, many chimney shafts are so provided; but if 
examined, it would be found that their conductors are 
not in an efficient condition. So long as the rod is vi- 
sible and in its place, it is taken for granted that it is 
ready to perform its function; its efficiency is as- 
sumed to be as good now as when it was first fixed, 

rhaps asc ears ago. Corrosion, however, may 
iave destroyed the joints, and even severed in two the 
conductor; while the upper terminals may have en- 
tirely perished under the action of the gases and wea- 
ther. So, too, at the lower extremity there may be no 
proper earth connection. 

On account of its height, a tall chimney is more lia- 
ble to be struck than any other structure—excepting 
perbaps a church spire—and such an accident may be 
attended with disastrous results to life when the shaft 
is placed in close proximity to a factory full of work- 
people. This contingency should alone be sufficient 
to call for some legislation for the compulsory provi- 
sion of lightning conductors. 

A flash of lightning has been described as the pas- 
sage of an electric spark between two bodies cpposite- 
ly electrified, and between which the difference of po- 
tential or electric pressure is sufficiently great to cause 
a breaking across of the air space or dielectric which 
separates them. The object of a lightning conductor 
is to facilitate the safe discharge of thisspark from the 
clouds should it occur; but it has another and equally 
important function, its action being preventive as 
It tends to prevent the occurrence 
of a flash—#. e., of a disruptive discharge—by silently 
neutralizing the conditions which determine such dis- 
charges in the neighborhood of structures which it is 
proposed to protect. Such being the case, and preven- 
tion being better than cure, a lightning conductor 
should be so constructed as to have that end in view 
as well asthat of safely conducting the discharge to 
earth ; and both these results are obtained by the 
same means—viz., by increasing the number of termi- 
nal points—thus reducing the tension and enlarging 
the zone of protection. Nevertheless, experience 
shows that the occurrence of a flash cannot be pre- 
vented by the silent discharge of very nuwerous termi- 
nal points. 

Such cases are attributed to the electrical energy 
stored up in the clouds being so great that no points 
are sufficient for the work of silently reducing the ten- 
sion below the sparking point. Or, again, the electri- 
cal energy may be so rapidly generated or sparked 
from cloud to cloud that there is not time for the choice 
of the best path, and the nearest object is struck with 
apparently little discrimination. But under ordinary 
conditions of electrical disturbance, a path is created 
inductively beforehand; and a well made lightning 
rod, if near that path, will become part of it, thus 
protecting the building to which it is attached. As a 
matter of fact it has been found in the course of many 

ears’ experience, both in Europe and America, as also 
n all parts of the world, that lightning conductors sel- 
dom fail to act the part expected of them. In this 
country the past experience of the postal tele- 
graphs clearly points to the practical value of conduc- 
tors. Inthe navy no accident is stated to have oc- 
curred since 1872, while the rods attached to British 
lighthouses have failed on very few occasions only. 

The following is a description of a good recognized 
form of conductor for chimney shafts. Starting with 
the sky end, points offer the best protection, but they 
need not be high spikes or tridents. The Lightning 
Rod Conference of 1881 expressed the opinion that a 
coronal or heavy band, with copper points about 1 foot 
in height at intervals of 2 feet throughout the cireum- 
ference, would form the most useful and durable sky 
end for a conductor, and this advice has since been 
followed in many cases. 

Under no circumstances should one point only be 
carried high up abovethe shaft, as till comparatively 
lately used to be the universal practice in England ; 
for one guiding principle is to avoid attracting the 
lightning—to ‘let the lightning come to you, but not 
to go to meet it.” 

Several points are better than one, notonly because 
the electric tension (by the influence of silent dis- 
charge) is thus more reduced, but because single points 
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are occasionally fused or blunted by a flash, and this 
injury may remain for a while unnoticed. Copper 
points should be so platinized, gilded, or nickel-plated 
asto resist oxidation. 
blunting of poiats, the Lightning Rod Conference ad- | 
vised the use of a sky terminal, consisting of a stout 
copper rod having a short point (height equal to one- 
half of the diameter) to receive the flash without risk 
of melting the metal, and having at the same time, at 


| 


On account of this fusion or} 


of many conductors in a town is—by the relieving ac- 
| tion of silent discharge—to lessen the violence of the 
| storms passing over it. Such bas been the experience 
of Paris and of other cities. 

Inaswuch as an ordinary chimney shaft is seldom 
| built alone, but usually stands close to an engine house 
or factory, it is not out of place to add a few words as 
to how these buildings may be protected. Terminal 
points are generally erected at the ends of all ridges, 


one foot below the extreme top, a copper ring bearing |and they can sometimes be made a slight feature in 


three or four copper needles, each six inches long, and | the architectural design. 
to as fine a point as possible, thus|along the ridges, and may be provided with short 


tapering from | 
separating the double functions of a terminal point; 
while Dr. Lodge (in his lectures before the Society of 
Arts) suggested the use of cones of copper not too 
sharp, and gilded or otherwise protected against corro 
sion. 

With regard to the choice for the form or section of | 
the main conductor, of the various styles in use—rope, 
rod, ribbon, tube, plait and tape—that most approved 
of by the Lightning Rod Conference is the copper 
tape. It is neat, easily fixed, flexible, and free from 
joints ; while this section is considered to offer less re- 
sistance to the passage of electricity than any other, 
Itshould be about °{ inch by 14 inch thick, and 
weigh 6 ounces perfoot run. The junction with the 
upper band or coronal can be easily made by clamp- 
ing and riveting the two surfaces together and embed- 
ding the whole mass in solder. 

Materials for Conductors.—Iron and copper are the 
only two metals which can be advantageously adopted 


The conductor should run 


|terminal points at intervals. It should be carried 
down all hips and corners of the structure to earth, 
so as to cage the latter in, as far as possible, with 
metal. The different branches of the tape or rod 
should be taken to a good deep earth, and by prefer- 
ence to earth at several points, care being taken, as be- 
fore stated, to have soldered joints and to avoid gal- 
vanic action, ete. Rain water spouts, vanes, finials, 
ete., and all outside metal should be in perfect metallic 
connection with the lightning conductor, and, general- 
ly, with one another; but it should be kept well away 
from soft metal and small bore pipes and from internal 
gas pipes of every kind. Some judgment is required 
in this matter, asin that of connecting to water and 
gas mains. A cheap method of protecting a building, 
and one which is recommended on high authority, is 
that of using ordinary stout galvanized telegraph wire 
for the conductor, carrying it up all corners, along all 
ridges, hips, and eaves, and up chimneys, taking it 


for lightning conductors, The Lightning Rod Confer- 
ence recommend copper, but do not put it much before 
iron. If the latter be used, it should not weigh less | 
than. 2'¢ Ib. per foot ran. Copper has the advantage | 
on the seore of durability; on the other hand, it is| 
much dearer than iron, and is more easily melted. The | 

rincipal objection to iron is its liability to oxidation, 
but this is in a great measure prevented by galvaniz- 
ing As iron rod, on account of its rigidity, cannot be | 
used in long lengths, many joints have to be made, | 
which is objectionable, because these joints are liable | 
to rust, and thus destroy the metallic continuity. Cop- | 
per has been generally adopted in England for many | 
years past as the proper metal for conductors attached 
to all important structures, including chimneys of note. 
In America and the Continent, however, iron is much 
more in vogue, and has stood the test of a very long 
experience. 

Mode of Attachment.--There must be no insulation, 
and the copper tape should be fastened to the chimney 


down to earth in several places, and at each place 
burying a load of coke or cinders. It stands to reason 
that, whatever style of conductor be adopted, the 
general course of the path offered to the possible flash 
of lightning, from sky end to earth, should be as direct 
and as vertical as possible. For instance, right-angled 
changes of direction in the conductor from the vertical 
to the horizontal and back to the vertical, in order to 
avoid a roof or to lead it from one face of the building 
to another—as is occasionally to be seen in the case of 
lightning rods attached to modern structures—should 
be avoided. The course chosen should be one more or 
less diagonally downward—é. e., one making a con- 
siderable angle with the horizontal. 

Finally, when the lightning conductor is in place, it 
has to be electrically tested; an operation which is 
best intrusted to an expert. This testing has to be re- 
peated from time to time in order to insure the con- 
ductor being in working order ; and to make provision 
for this a wire is sometimes, in the first instance, me- 


with holdfasts of the same material, to prevent voltaic | tallically connected to the upper end of the conductor 
action. The holdfasts should be driven in just tight|and brought down to the base, being attached to the 
enough to support the tape without distorting it, and | structure in the same manner and with the same care 
so as to allow play for expansion and contraction. | as the conductor itself. If this practice were universal- 
The conductor should be placed in such a position as | ly followed, the periodical testing of conductors would 
to be least liable to corrosion from the gases, and also, | not be so much neglected as it undoubtedly is.—In- 
if possible, where the extremes of tenperature are at a | dustries. 
minimum. Inasmuch as in this country the prevalent 


winds are from the southwest and northeast, the face 7 
or corner toward the northwest would seem to be the THE LINCOLN 


, NEB., PAVING BRICK WORKS. 
best position for it. The Lightning Rod Conference, | 


| From the Lincoln Vitrified Paving and Pressed | 
however, recommended the side most exposed to the | Brick Company, under the guidance of Mr. J. A. Buck- 
weather—i. ¢., that which is usually more or less damp. | staff, the manager and chief proprietor, we have learned 
An allowance in the length of the conduetor has to be | many facts of interest_to all who are interested in the | 


|of the brick, In the clay ¢ is now stored enough clay 
to turn out a million brick as a starter for the coming 
season’s work. At the south end of this clay pit isa 
huge mill in which the Sy is ground to the con- 
sistency of flour or dust. From the mill it iscarried up 
a long shaft into a puddling machine in the form of a 
big perpendicular evlinder. In this it is mixed with 
warm water, which thoroughly dissolves the larger 
particles, and presses downward in the cylinder to the 
bottom, where it emerges in about the consistency of 
fresh butter. Asit emerges from this machine it is cut 
into bricks, which fall into small pallets or boxes, 
which are piled up on small cars that run on iron 
tracks into the drying sheds. Along the bottoms of 
these drying sheds, between the rails of the small rail- 
way, are laid networks of steam pipe, by the heat 
from which the bricks are thoroughly dried ere they 
are carried, still upon the cars, into the kiln, and stored 
forthe burning process. From the time the clay leaves 
the pit until it reaches the kiln the work has been done 
by machinery, without the necessity of the material 
—_ hendled at all. They are placed in the kiln by 
mand, 

The railway system is complete. The company has 
in use 800 small cars, which carry the bricks wherever 
it is desired to take them, over ten miles of trackage. 
It has also 50,000 small pallets or boxes for carrying 
soft brick. Thesteam drying is an econowical feature, 
being done with the exhaust from the engine. This is 
carried through an extensive system of pipes into the 
drying sheds, and when condensed passes through 
other pipes into a large receiving tank beneath the en- 
gine room, and thence again pumped into the boilers, 
whence it again goes the rounds. 

The drying sheds present an elaborate system of 
narrow tunnels, through a low frame building, each 
with its own steam drying apparatus and railroad 
track. Among them Mr. Buckstaff pointed out fifteen 
carloads of unburned brick left over from last season, 
and it made but a drop in the bucket as compared 
with the capacity of the sheds. 

The facilities above referred to are designed for the 
manufacture of paving brick, but the company is now 
putting in an extensive plant for the manufacture of 
fine pressed brick for building parpoces, by the latest 
improved hydraulic machinery. r. Buckstaff says 
that the works will turn out 5,000,000 pressed brick 
during the current year, in addition to the 20,000,000 
paving brick. The clay has been tested by experts 
and pronounced as valuable for the manufacture of 
pressed brick as any now in use. He also said that 
the company ean find a market in Denver for every 
pressed brick it can turn out. In relation to the mar- 
ket he said the company could now sell 10,000,000 if 
they had them on hand. 

Further than this, it is designed by the company at 
the close of this season’s manufacture of brick to utilize 
the upper portion of its houses over the fp sheds 
for the manufacture of earthen ware, and will operate a 
first-class pottery on a large scale. 

Mr. Buckstaff expects to have his machinery in place 
about the 25th inst., and will immediately begin the 
manufacture of paving brick, giving employment to 
upward of 200 men, and hopes for a favorable season, 
so that the capacity of the works may. be thoroughly 


made for contraction and expansion—1 in. in 40 ft. is! 
sufficient. Slight bends in the tape, if not too abrupt, 
answer this purpose very well. The bends necessary 
for passing over and through cornices and mouldings | 
should be cased, inasmuch as lightning is apt to take a 
direct course, jumping over sharp turns in a conductor, 
in other words, the latter should be as straight as possi- 
ble. The tape should not be bent at a greater angle 
than thirty degrees at any point of its length. As 
copper is a valuable metal, and offers a temptation to 
thieves, the tape should be carried in wrought iron 
gas tubing for 10 ft. or 15 ft. above the ground surface 
and for some few feet below it. It is considered best 
to connect the conductor electrically—é. e., metallically 
—toall metal in the chimney, such as strapping and 
metal caps. Conductors are sometimes duplicated, 
which is a good method, as it facilitates testing for 
electrical conductivity, ete. 

Earth Terminal.—This portion of a conductor is of 
equal importance to the rest, and expense should not | 
be spared to obtain a very good “earth.” The best 
earth is water, and when a deep well or other large 
body of water is close at hand, the conductor shopld 
be carried down into it. The Lightning Rod Confer- 
ence advised soldering the end of the conductor toa 
plate of metal (copper to copper and iron to iron, to 
avoid voltaic action) at least 3 ft. square and y, In. in 
thickness, buried as deeply as possible in a damp spot. 
A good earth may also be made by coiling the end of 
the tape or rod in a few tons of coke or ashes deposited 
in a soil which is always damp. The addition of a bag 
or two of salt is recommended, or rain water may be 
led there from roofs by stoneware pipes. Under all 
circumstances there should be a good, deep, damp 
“earth,” and this can usually be obtained by boring 
where other methods are not available. It is still bet- 
ter practice to have a duplicate earth, bifureating the 
conductor underground, and carrying each branch to 
a separate metal plate, the latter being surrounded, as 
before stated, with coke or ashes, which are good conduc- 
tors of electricity. When there are gas or water mains 
in the immediate neighborhood, the conductor should 
be connected to them wmetallically for their own protec- 
tion, otherwise the lightning may jump across to them 
and injure them. Such mains, however, must not be re- 
lied upon as terminals, because they are often in dry 
weather badly earthed. When the mains pass under 
or have branches entering the building, it is best not 
to connect the conductor to them, but rather to place 
it as far as possible from their neighborhood. 

The painting of a copper conductor is optional, but 
an iron one is usually both galvanized and painted 

The providing and fixing of this important safeguard 
should be—and usually is, in the case of tall chimney 
shafts—left to firms who make this their specialty. It 
seems a pity, however, that a cheap, yet thoroughly 
efficient, conductor is nut readily to be obtained in 
this country to meet the ease of the small shafts which 
are so very numerous in various districts. If such were 
in the market, with clear instructions how to fix them 
correctly, many builders might feel disposed of their 
own accord to attach them to their chimneys, who, as 
it is, leave them unprotected. He who provides a good | 
lightning rod not only protects his own structure, but | 
benefits the neighborhood. The effect of the presence 


| 


| families. 
most needed by Western cities to impart to them an air 


welfare of Lincoln. Few men who have not taken the 
pains to visit this model establishment and had ex- 


estimate of its magnitude and the important position 
it oceupies in the field of Lincoln manufacturing enter- 
prises caleulated to augment the upbuilding of the 
city, not only by furnishing the best material of the 
required sort, but by furnishing employment to hun- 
dreds of laborers and 
It is one of those institutions such as are 


of financial solidity and business thrift. It is the larg- 


}est and most complete brick manufacturing plant west 


of Chicago, and there is but one plant in the ‘* Garden 
City” by the lake that can compare with it. And still 
it is not large enough to suit the enterprising ideas of 
its owners, or to meet the demands for its product. 
Therefore its capacity is being substantially increased, 
and its field of usefulness widened. 

The enterprise was only established two years ago, 


'and found immediate usefulness for the employment 


of its full capacity in supplying brick for the paving 
in Lineoln. Those who know the history of Lincoln 


| paving know full well that the output of the plant was 


not sufficient to meet the demand. Last year the 
works turned out 13,000,000 paving bricks, and then 
failed to meet the demand. The company could not 
think of supplying the urgent wants of other cities in 
that line, its best energies being overtaxed by the home 
consumption. In view of this fact, and the further 
fact that an era of brick paving is certainly dawning 
in Western cities, the company has taken steps to ma- 
terially increase the capacity of its plant. To this end 
two Corliss engines, each with capacity of 100 horse 
power, to operate the extensive machinery employed, 


|and other like improvements are being made through- 


out the works. Mr. Buckstaff says confidently that 


the plant will easily turn out 20,000,000 paving brick | 


this year, should no unforeseen calamity befall it. 
The improved machinery is guaranteed to do that, and 
he has wagered $100 with a skeptical friend that it will 
fulfill the guarantee. He says that with everything 
favorable the number will very likely run up to 23,000,- 
000. or nearly double the output of last year. 

The plant covers two blocks in the southwest portion 
of the city, lying between Fifth and Sixth Streets and 
Jand L. It comprises about 100,000 square feet of 
frame housings for machinery aid drying sheds, with 
ten large burning kilns, constructed solidly of brick, 
and lined with firebrick to enable them to withstand 
the heat. The brick floors are perforated with ample air 
passages, so that the draught from perforations in the 
roof passes through them into subterranean air pas- 
sages. It requires about ten days to burn a kiln of 
paving brick, the first three days’ burning being done 
with a slow fire to extract from them the moisture. 
This process is termed water smoking. During the 
last seven or eight days the fires are fed to their fullest 
extent until the kiln is sufficiently burned. The work- 
men ascertain when the burning process is completed 
by the color of the heated mass and the settling of the 
brick, by peering through small apertures left in the 
roof for the purpose. 

The eastern part of the vards is occupied by the clay 


means of sustenance for their | 


tested. It is such enterprises as this which Lincoln 


people should encourage with all their good will! and 


|plained to them its workings can form the slightest | support.—ZLincoln Call. 


DRYING IN VACUO.* 
By Mr. Emit PAsssura, of Breslau. 


Wet By-Products.—The by-products consisting ot 
| wet grains from breweries, distilleries, ete., and of root 
| chips from sugar wanufactories, form, in many cases, 
food stuff of great value ; but on account of the great 
quantity of water they contain, they are subject to 
rapid destruction by decomposition, and their nutri- 
| tious qualities, especially, suffer most. The same cause 
|also prohibits their carriage over any great distance. 
In the case of wet beer grains, for instance, carriage 
has to be paid for about 75 per cent. of water. Hith- 
erto therefore it has been necessary to utilize these by- 
roducts on the spot where they are produced, or at 
east in close proximity thereto, as well as with the 
least possible delay. Thenatural consequence is a low 
| price for such products, of which, moreover, the supply 
is often greater than the demand, and thus prevents 
their realizing anything like their market value, par- 
ticularly during the hot summer months, when plenty 
of other food stuff is to be had. The old plan of pre- 
| Serving ‘such perishable substances in pits or silos is 
| only a very rough and poor remedy, and does not an- 
| swer its purpose at all completely ; for notwithstanding 
; all precautions, decomposition sets in, and a loss of as 
;much as 50 per cent. in the nutritious qualities is gen- 
erally sustained, while at the same time the moisture 
is by no means reduced, and consequently carriage 
still remains impracticable. 
Importance of Drying.—It has long been endeavored 
to overcome these disadvantages by removing the 
surplus moisture by drying the by-products, so as to 
}allow of storing and transporting them, and at the 
|same time realizing their full market value. The re- 
{sult of such endeavors has been the construction of 
| different kinds of drying machines, which has certain- 
| ly been a in the right direction, inasmuch as dry- 
jing is undoubtedly the surest and safest way of pre- 
| serving this class of perishable substances. The re- 
moval of the water overcomes at once the two great 
|obstacles previously encountered. The rapid decom- 
| position ceases, and carriage to a distance becomes 
| practicable, because the reduction in weight is very 
leonsiderable. The consequence is that these by-pro- 
| ducts, so dried, fetch their full market value. 
| ‘To solve this problem, however, has not been an easy 
task, because, besides the necessity of keeping the ex- 
penses of drying as low as possible, a low temperature 
also has to be employed during the drying process, 
wherever it is wished that the dried substance should 
retain its chemical composition unchanged, which in 
any article of food is a most important point for en- 
abling a profitable result to be obtained. In general 
' two drawbacks have rendered themselves conspicuous 
|in conaection with the drying machines hitherto in 
| use; either, in order to shorten the drying process as 
much as possible, and to make it sufficiently eco- 
| 


| 
| 
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nomical, too great a heat has been employed, with the 
unavoidable result of seriously deteriorating the nutri- 
tious qualities of the material ; or else, when a longer 
time and a lower temperature have been employed for 
drying, the capacity of the machines has been so small 
that the working expenses have rendered the process 
unsuccessful commercially. In both cases the advan- 
tages of drying are outweighed by the disadvantages 
incurred ; and it is on this account that the drying of 
such perishable by-products has not become so general 
as it ought to have done in consideration of its im- 
rtance. 

Requirements in Drying.—The following are con- 
sidered by the author to be the three essential require- 
wents fora successful and economical process of dry- 
ing: First, cheap evaporation of the moisture ; sec- 
ondly, quick ata tem thirdly, 
large capacity of the apparatus employed. 

The of the ean effected in either 
of two ways; either by slow evaporation, or by quick 
evaporation, that is, by boiling. 

Slow Keaporation.—The principal idea carried into 

ractice in machines acting by slow evaporation is to 
Going the wet substance repeatedly into contact with 
the inner surfaces of the apparatus, which are heated by 
steam, while at the same time a current of hot air is 
also passing through the substance for carrying off the 
moisture. This method requires much heat, because 
the hot air current has to move a considerable speed 
in order to shorten the drying process as much as pos- 
sible; consequently, a great quantity of heated air 
passes through and escapes unused. As a carrier of 
moisture hot air cannot in practice be charged beyond 
its full saturation ; and itis in faet considered a satis- 
factory result if even this proportion be attained. It is 
evident that a great amount of heat is here produced 
which is not used, and the expense of drying is accord- 
ingly high; while with scarcely half the cost for fuel a 
much quicker removal of the water is obtained by 
heating it to the boiling point. 

Quick Evaporation by Boiling.—This, as is well 
known, does not take place uatil the water to be 
evaporated is brought up to the boiling point and 
kept there, namely, 212 deg. Fahr. or 100 deg. Cent. 
under atmospheric pressure. The vapor generated 
then escapes freely. Liquids are easily evaporated in 
this way, because by their motion, consequent on boil- 
ing, the heat is — conveyed from the heat- 
ing surfaces right through the liquid. But it is differ- 
ent with solid substances, and many more difficulties 
have to be overcome, because convection of the heat 
ceases entirely in solids. The substance remains mo- 
tionless, and consequently a much greater quantity of 
heat is required than with liquids for obtaining the 
same results. With less heat such results would 
only be possible if there was a great difference be- 
tween the boiling point of the water contained in the 
substance to be dried and the temperature of the heat- 
ing surfaces; but to carry this out in practice under 
atmospheric pressure would be impracticable, because 
steam of the required high temperature for the heat- 
ing surfaces would be too high a pressure. Another 
drawback is that the temperature of boiling water 
under atmospheric pressure is so high that in most 


it has first been successfully applied in practice by the 
author’s vacuum drying apparatus, which is designed 
to evaporate large quantities of water contained in 
solid substances, in as short a time and at as lowa 
temperature and expense as possible. Former plans 
for drying solid substances have not the 
capacity of the author’s apparatus, first on account! 
of their having been attempted on a much smaller | 
scale, with much smaller heating surface ; and second- | 
ly, on account of the water being evaporated by boil- 
ing under atmospheric pressure, whereas the evapora- | 
tion cannot be done at less expense, in shorter time, 
and in smaller space, except when it is effected in a 
vacuum. Although it has often enough been tried to 
use a vacuum in practice for the drying of solid sub- 


stances, as it has been so successfully employed for 
liquids, yet the attempt has always been given up 
again ; and even for laboratory work the author is not 
aware of the plan having anywhere been applied. 
Apparatus for Drying in Vacuwm.—As shown in the 
engravings, the drying apparatus consists of a top hor- 
izontal cylinder, A, surmounted by a charging vessel, 
C, at one end, and a bottom horizontal cylinder, B, 
with a discharging vessel, D, beneath it at the same 
end. Both cylinders are incased in steam jackets heated 
by exhaust steam. In the top cylinder works a revolv- 
ing cast iron screw, 8S, with hollow blades, which is 
also heated by exhaust steam. The bottom cylinder 
contains a revolving drum of tubes, T, consisting of 
one large central tube surrounded by two dozen smaller 
ones, all fixed in tube plates at both ends: this drum 
is heated by live steam direct from the boiler. The 
substance to be dried is fed into the charging vessel, 
C, through two manholes, and is carried along the to 
cylinder, A, by the screw creeper to the other end, 
where it drops through the valve, U, into the bottom 
= B, in which it is lifted and carried along in 
the reverse direction by blades attached to the drum, 
T; from the other end of the bottom cylinder it falls 
into the discharging vessel, D, through another valve, 
V, having by this time become dried. The vapor aris- 
ing during the process is carried off by an air pump 


through a dome and air valve on the top of the upper 
cylinder, and also through a throttle valve on the top 


shut, and the charging vessel filled with a fresh sup- 
ply of wet material; the vacuuw still remains unim- 
paired in the bottom cylinder, and has to be restored 
only in the top cylinder after the charging vessel has 
been closed again. 

The practical success of this apparatus is owing to 
the employment of the vacuum and to the arrange- 
ment of the heating surfaces, as well as to the general 
construction, whereby the charging of the wet sub- 
stance and discharging of the dried are effected with- 
out destroying the vacuum in the bottom cylinder, 
which constitutes the main drying chamber of the ap- 
paratus. In this vacuum the boiiing point of the wa- 
ter contained in the wet material is brought down as 
low as 110 deg. Fahr. or 43 deg. Cent.; the difference 
between this temperature and that of the heating sur- 
faces is amply sufficient for obtaining good results from 
the employment of exhaust steam for heating all the 
surfaces except the revolving drum of tubes. Under 
atmospheric pressure this difference of temperature 
would not exist; and to the same cause is also due the 
short time occupied in drying, notwithstanding the low 
temperature employed. The water contained in the 
solid substance to be dried evaporates as soon as the 
latter is heated to about 110 deg. Fahr., and as long as 
there is any moisture to be removed the solid substance 
is not heated above this temperature. The dried pro- 
duct therefore remains perfectly unaltered in every 
respect, and is not in the least impaired in its chemical 
composition and nutritious properties by the drying 

rocess. But it is not time only that is gained ; there 
salsoa great saving in the cost of drying, because all 
the heat expended is here usefully mare, and the 
vapor leaving the apparatus is fully charged with 
moisture, which is a result widely different from that 
obtained by slow evaporation under atmospheric cand 
sure. For solid substances containing moisture, there- 
fore, this vacuum drying apparatus is considered to be 
the most economical. 

If all the water were evaporated from the substances 
to be dried, the latter would of course be heated up to 
the same temperature as the heating surface, and 
would thereby be injured. This was one of the draw- 
backs connected with former plans of drying; but it 
does not occur in the regular working of the vacuum 
apparatus, because such substances as beer grains or 
distillery grains, oats, barley, etc., are never completely 
dried, but are always taken out of the apparatus while 
still retaining from? to 12 percent. of moisture. Even 
if they contained less, they would rapidly absorb again 
from the atmosphere such a quantity of moisture as 
their chemical composition allows. 

Practical yn plan of drying is 
already in use for various solid substances, and the 
result has in every case been remarkably satisfactory. 
Wet grains from a brewery or distillery, containing 
from 75 to 78 per cent. of water, have by this drying 
process been converted in some localities from a worth- 
ess incumbrance into a food stuff highly valued and 
sought after. The water is removed by evaporation 
only, no previous mechanical pressing being resorted 
to; hence absolutely the whole of the solid matter is 
retained, of which, in any process of pressing, a large 
proportion would have been carried off in a dissolved 
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APPARATUS FOR DRYING IN VACUO. 


cases the nutritious qualities of the material to be dried 
would be seriously impaired thereby, and the value of 
the whole material as food stuff would thus be lessened, 

Evaporation in Vacuum.—All the foregoing disad- 
vantages are avoided if the boiling point of water is 
lowered, that is, if the evaporation is carried out under 
vacuum. This plan is widely known and used for 
liquids, but not so for solid substances. For the latter 


of the lower cylinder ; both of these valves are supplied | 
with strainers. 

As soon as the discharging vessel, D, is filled with | 
dried material, the valve, V, connecting it with the 
bottom cylinder is shut, and the dried charge taken | 
out without impairing the vacuum inthe apparatus. 
When the charging vessel, C, requires replenishing the 
intermediate valve, U, between the two cylinders is | 


state in the water. The result is a dry food stuff, rich 
in quality and good in appearance. 

From malt the removal of the moisture which it con- 
tains has to be effected very carefully, and required in 
the old fashioned kilns as much as forty-eight hours, 
because the low temperature necessary could be se- 
eured only by slow combustion ; this method was and 
always isa risky one. In the first stages of the drying 
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of malt the temperature has to be kept very low ; and) two calorimeter tests, taken at another time, correctly 
in the vacuum apparatus, therefore, hot water, of | show the average dryness of the steam. Theconsump- 
which the temperature is easily regulated by a ther-| tion of steam per actual horse power per hour would 


mometer, is used instead of steam as the heating agent 
at the outset, while at the same time as high a vacuum 
as possible is created in the drying cylinders by an air 
pump of special construction. In Figs. 3 and 4is shown 
an air pump consisting of a pair of vertical single-act- 
ing pumps, worked from opposite ends of a crankshaft 
which is driven by a steam cylinder and controlled by 
a pair of heavy flywheels ; it gives a vacuum of 29 in. 
of mereury. Even at so low a temperature as only 87 
deg. Fahr. or 30 deg. Cent., vapor already rises from 
the malt and is carried off by theairpump. After two 
hours’ drying at this low temperature the malt is dry 
enough for steam to be used instead of hot water, with- 
out incurring the danger of overheating the malt and 
thereby forming inside the grains a hard or horny yel- 
lowish substance called glass malt, which is unfit for 
the production of beer or alcohol, and displaces part of 
tbe soft powdery flour that otherwise constitutes the 
whole content of the grains. After another hour ortwo 
the malt is quite dry, the complete drying thus oceupy- 
ing only from three to four hours, instead of the forty- 
eight usually necessary in the old kilns. When dry a 
still higher heat is applied to the malt for a short time, 
in order to give it the appearance which it is consider- 
ed good malt for brewing ought to possess. In some 
cases it would be practicable for a brewery which does 
its own walting to use apparatus of this kind in the 
hot summer months forthe drying of beer grains, and 
during the winter for malting. But if the apparatus is 
intended to be used for malting only, a few modifica- 
tions are advisable ; and in most cases it pays better to 
dry the beer grains all the year round, because in a 
wet state they do not fetch a price approaching what 
they do after being dried. Wet grains can be given 
only to milch cows orto cattle for fattening; while 
dried grains, being a splendid substitute for oats, can 
be given to horses and also to sheep, ete., for which 
they have hitherto been unavailable. 

At Messrs. Guinoness’s brewery in Dublin the mem- 
bers had the opportunity at the last summer meeting 
of seeing the two machines there employed. In each 
of these the top cylinder is 20 ft. 4 in. long and 2 ft. 8 
in. in diameter, and the serew working inside it makes 
seven revolutions per minute ; the bottom cylinder is 
19 ft. 2 in. long and 5 ft. 4in. in diameter, and the 
drum of tubes inside it makes five revolutions per 
minute. The drying surfaces of the two cylinders 
amount together to a total area of about 1,000 square 
feet, of which about 40 per cent. is heated by exhaust 
steam and 60 per cent. by live steam direct from the 
boiler. There is only one air pump, which is made 
large enough for three machines ; it is horizontal, and 
has only one air cylinder, which is double-acting, 17° 
in. in diameter and 17°; in. stroke ; and it is driven at 
about 45 revolutions per minute. As the result of 
about eight months’ experience up to the beginning of 
the present year, the two machines were found to have 
been working quite satisfactorily, and to have been 
drying the wet grains from about 500 ewt. of malt per 
day of twenty-four hours, which is in excess of the 
estimated and guaranteed quantity. 

Roughly speaking, 3 ewt. of malt give 4 ewt. of wet 
grains, and the latter yield 1 ewt. of dried grains ; 
500 ewt. of malt will therefore yield about 670 ewt. of 
wet grains, or 335 ewt. per machine. The quantity of 
water to be evaporated from the wet grains is from 75 
to 78 per cent. of their total weight, or say about 512 
ewt. altogether, being 256 ewt. per machine. Instead, 
however, of obtaining only one-third of the malt in the 
shape of dried grains, the author often gets 38 per cent. 
or more, according to the system of brewing. While 
the value of grains before and after drying depends of 
course very much upon the local markets, the follow- 
ing figures are believed by the author to represent a 
fair average for this country: Wet grains feteh from 
1s. 6d. to 1s. 9d. per quarter of mashed malt (3 ewt.), 
while dried grains are sold at from 4s. 6d. to 6s. 6d. and 
upward per bhundredweight, which represents about 
one quarter of mashed malt. 

Grain damaged at sea can be dried by this appara- 
tus with the greatest advantage and economy ; as can 
also grain harvested in a wet season, and containing 
too much moisture to be stored at once, as is often the 
ease with barley, oats, wheat, rye, ete., for which 
hitherto kiln-drying has had to be resorted to. In 
such cases the water only adheres externally, and is 
not contained within the grains themselves, as it is in 
brewery or distillery grains ; it is therefore evaporated 
rapidly, and thus the drying capacity of the apparatus 
is largely increased. In general the quantity of water 
to be removed is not more than from 20 to 50 per cent. 
of the whole weight of the wetted material ; hence an 
apparatus which evaporates 20 tons of water out of 
beer grains in twenty-four hours dries easily in the 
saine time 200 tons of grain containing only 20 to 30 
per cent. of moisture. Of course an alteration in the 
mode of charging and discharging becomes necessary, 
in order to render the drying process altogether con- 
tinuous; and this is easily arranged by means of per- 
forated revolving plates or disks, or other similar ap- 
pliances. 

The above examples are only a few of those in which 
this plan of drying can be applied with great advan- 
tage and with the best results. Chemicals also offera 
large field, in which this method of drying in vacuum 
could be introduced with good effect. 


NOTES ON A NEW COMPOUND STEAM 
TURBINE.* 


THE new motor which you kindly permit me to show 
= is a compound steam turbine. it has six compound- 
ngs, and consequently uses the steam six times over; 
but the method of its construction would have permit- 
ted any desired number of compoundings. Its weight, 
as it stands, is 58 1]b. It has been used to run an eleva- 
tor, a pump,adynamo. When running the elevator it 
developed 4,450 foot pounds of work for each pound of 
steam pressure. At this rate 70 lb. steam pressure per- 
forms about 10 horse power of work. The consumption 
of boiler feed water required to run the turbine at 70 
Ib. pressure is 585 lb. per hour, but the net evaporation 
is fully 20 per cent, less than this, or 468 lb. per hour, if 


* By J. H. Dow. Read before the Civil Engineers’ Club of Cleveland, 
October 8, 1889. Reprinted in the Angineer from the Journal of the 
Association of Engineering Societies. 


| then be 47 Ib. 

Very recently this turbine has been coupled to the 
lighting dynamo at the Chisholm Steel Shovel Works, 
and with 70 lb. of pressure in the steam chest it has 

run the thirteen are lights of the works at their full 
brilliancy. The speed of the turbine when running 
the elevator was 21,000 revolutions per minute; when 
running the dynamo with a thirteen-light current, the 
speed was between 16,000 and 17,000. In each case the 
| speed was reduced by gears at an undetermined waste 
|of power. Without gears, but by direct couplings, the 
turbine has successfully run a specially constructed 
rotary pump at a working speed of about 10,000 revo- 
| lutions per minute, and the power developed was ap- 
parently as greatas at the higher speed with gears. 
The speed of highest efficiency is theoretically more 
| than 25,000 revolutions per minute, if the half velocity 
| of the issuing steam determines the best velocity of the 
wheels; but I suspect that other factors enter into that 
| problem, and that satisfactory work may be done over 
a large range of speeds. 

The spindle and propeller wheels which I hold in my 
hand constitute the entire running parts of the pump. 
There are two propeller wheels, a right and a left, 
mounted on a single shaft. Each wheel weighs 6} oz. 


The total weight of wheels, spindle, and coupling to 
I will 


connect them with motor spindle is 2 lb. 3 oz. 


The interior of the shell is divided into three cham- 
bers by two partitions, P P, parallel with the covers, 
The central chamber, A, receives live steam by the 
steam pipe entering at the top. The chambers, B B, 
next to the covers are for exhaust steam, which is dis- 
charged from both chambers through a single exhaust 
pipe, E, which leads from a connecting passage be- 
tween the chambers. The driving spindle, D, is con- 
centric with the chambers, and is journaled in the 
hubs of the covers. It carries at the inner end of each 
exhaust chamber an aluminum bronze wheel, W W, 
of about 54g in. diameter, whose inner face has six cir- 
cular tongues and grooves concentric with the wheel. 
Into these engage similar tongues and grooves cut upon 
the outwardly presenting faces of flange disks, ry F, 
which are secured by screw threads into the partitions. 
All tongues bottom in their grooves, but they are 
separated from each other at the sides by annular 
spaces, the grooves being considerably wider than the 
tongues. Each tongue upon disks is cut slantingly 
across at regular spacings by steam passages, analo- 
gous to the guide plate vents of water turbines ; and 
similar passages, but inclined oppositely to these, cut 
across the wheel tongues, like the bucket vents of wa- 
ter turbines. The wheels, W W, have long hubs, in- 
ward projecting; and the bore through the flange 
disks, F F, is large enough to leave annular steam 
passages around the hubs. The hubs clamp a plain 
disk, d, between them on the spindle midway of the 
steam chawber, and this disk runs with equal clear- 


Z = 


not say just how much water these wheels throw per 
minute through a 3 in. nozzle, but it is more than 20 
barrels. 

The power of the steam turbine is explained by the 
principle that a jet of steam blowing into a vacuum 
will throw its whole energy into momentum. If, there- 
fore, a turbine could be made which would utilize the 
entire momentum of the steam jet, it would be equal 
in efficiency to a theoretically perfect piston engine. 
But the extreme lightness of steam compels a greater 
speed of motor than has ever been successfully used; 
and the elasticity of steam, as contrasted with the non- 
elastic nature of the water, compels the compounding 
of the steam turbine, though compounding the water 
turbine would destroy its efficiency; for the momentuin 
of the steam, though checked by the first series of 
buckets, recovers itself instantly by expansion, and 
must be checked again and again, by successive series 
of buckets, until the steam has spent its expansive 
force. 

Professor Webb, of the Stevens Institute of Techno- 
logy, says that the steam turbine may develop me- 
chanical energy “ with a high degree of economy,” pro- 
vided that the difficulties of mechanical construction 
ean be overcome. He says also, ‘** The advantages of a 
successful turbine are too apparent to need mention, 
and I hope to hear of progress in this direction.” 

Whether my new curbtes is along this line of progress 
you may better judge after the following description: 
Fig. 1 is an end elevation of the motor without the 


lines. 


the direction of flow of the steam. 
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STEAM TURBINE. 


ance between the stationary rings, 7 7. These two 
clearance spaces are the two steam ports, as shown by 
the arrows in Fig. 2. 

Each port supplies only its own wheel with steam, 
which flows inward to the wheel hub, then along the 
annular space surrounding the hub to the inner series 
of buckets. These deflect its course, check its velocity, 
and receive impulse by the reaction. The checked 
steam is then easily reversed in its direction by pass- 
age through the first series of stationary chutes, which 
have, as in every series, a much larger aggregate area 
of discharge than the adjacent bucket vents. While 
the steam is ponies through the chutes, expansion is 
accelerating the velocity of the flow, to be again check- 
ed by reaction upon the second series of buckets. And 
so, check by reaction, and acceleration by expansion, 
alternate, until finally the spent steam escapes from 
the circumference of the wheels into the exhaust. 

An extremely slight end play is given toshaft, wheels, 
and central disk, so that any disturbance of steam 
balanee upon the opposing wheels will crowd the cen- 
tral disk toward one or other of the stationary rings, 
rr. This movement partly closes the port leading to 
the overpressed wheel, at the same time opening wider 
the other port, and the equilibrium restores itself. In 
practice, an end play to the shaft and wheels of 0°005 
of an inch is sufficient to prevent frictional contact of 
wheels against their seats. 

The annular spaces between buckets and stationary 
vents insure constant flow of steam and its even dis- 


cover and end wheel. The lay-out of the stationary! tribution around the circumference at each compound- 
chutes, or guide plates, of the*turbine is shown in full|ing ; and whenever the speed of the wheels is below 
Dotted lines show the wheel buckets. Fig. 2 is | the normal, due to the velocity of the outflowing steam, 
a longitudinal section of the motor. The arrows show/there will bea circular rush of steam around these 


annular spaces, which will impinge against the buckets, 
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and thereby assist to propel them. Hence the annular 
spaces enlarge the range of effective speeds. 

The advantages claimed for this compound steam 
turbine are—extreme simplicity, compactness, light- 
ness, and cheapness ; freedom from friction, and per- 
fect steadiness of pull, with consequent smoothness of 
action; also, extraordinary storage of power in the 
momentum of steam wheels—about 10,000 foot pounds 
—giving unusual steadiness under sudden changes of 
load.* In comparison with the reciprocating piston 
engine the steam turbine has the advantage that no 
part is subject to alternate heating and cooling ; hence 
steam expansion operates under more favorable condi- 
tions, and may give better results. The turbine may 
use the highest steam pressure with advantage, for its 
normal speed under high pressure’ dense steam does 
not greatly exceed the — required for the rarer 
steam of low pressure. The gyroscope principle is ex- 
tremely developed m the steam turbine, and may yet 
be utilized with startling effect. But undoubtedly the 
first call for the perfected steam turbine will be to run 
the dynamo by direct couplings. 

Fig. 3 is from a photograph of the motor and reduc- 
ing gears which drive the dynamo. The motor is the 
eylinder with bulging covers at the right hand end of 
the bed plate. In line with the motor-driving spindle, 
and coupled with it, is a small pinion, not seen in the 
cut, which runs between the two wide triple-toothed 

ars at the right of the train and engages in both. 

he power is then transmitted, half by one gear shaft 
and half by the other, to the pinions at the left of the 
train, both of which drive the gear between them with 
its shaft. This shaft runs at the speed of the dynamo, 
whose armature it drives by direct coupling. The 
total weight of motor and gears, mounted as shown, is 
about 400 lb. The floorspace occupied is 2 ft. 9 in. by 
1ft.6in. Ata not distant future day you may receive 
a report of tests of the efficiency of this turbine more 
accurate and reliable than any which I can give you. 


A NEW ICE MACHINE. 


THE means pro dand applied for the artificial 
production of cold are very numerous and varied 


selves compression machines, if compression is used for 
ney ry the gases, or affinity machines if recourse 
be had to solution in a suitable liquid and then to the 
action of heat upon this liquid. 

Air frigorific machines or congo gas machines, 
despite their feeble protection of cold, seem clearly in- 
dicated when this question of production is merely a 
secondary one, and in certain cases where it is a ques- 
tion of a utilizing air,at a very low temperature, 
as, for example, in the cooling of the holds of ships for 
the carriage of meat. From a theoretical standpoint, 
they seem to have had their last say, and, without en- 
tering into an examination and description of them, 
we may simply mention the most prominent of them— 
the Windhausen, Giffard, Bell and Coleman, and Hall 
and Lightfoot machines, the latter of which are much 
used in England. 

Machines utilizing gases liquefied by compression are 
the most numerous. They are based upon the same 
principle as the preceding, with the difference that the 
gas is liquefied during the period of compression and 
— during the period of expansion. 

hey occupy less space than air machines and yield 
a larger product. 

Quite a large number of gases have been proposed 
or used up to the present in these apparatus, such as 
ether, sulphurous ether, methylic ether, ethylene, 
chloride of methyl, carbonic acid, and ammonia. 

Ether or sulphuric ether machines—-the first ones 
known—are hardly ever used now. They require large 
cylinders and are pretty cumbersome. Moreover, as 
ether is very inflammable, and as its vapor mixed with 
air forms an explosive compound, such machines are 
very dangerous. So, despite the advantage of their 
low pressure, they have been almost wholly aban- 
~_—_ . They furnish about 15 lb. of ice per pound of 


Along about 1871, Mr. C. Tellier constructed some in- 
genious methylic ether cold air machines, but they did 
not come into general use, and he soon abandoned 
them. This gas, too, has the drawback of being very 
inflammable. 

The chloride of methy\ prepared industrially by Mr. 


. C. Vincent is likewise employed as a frigorific agent, and 


A. Ammonia compression pump. B. Condenser for liquefying the ammonia. C. Congealer. a. Pump cham- 
ber. 6. Suction valves. c. Suction pipes. d. Force valves. e. Force pipes. jf. Reservoir for the collection 
of oil. g. Oil level indicator. h. Valve to allow the oil to pass from fto7. j. Receptacle filled with oil, in 
which operates the crank shaft of the pump. &. Oil level indicator. 2. Valve for interrupting the forced 
liquid. m. Valve for a= ayy bo suction. nn’. Pressure gauges. o. Ammonia reservoir. p. Expan- 


sion valve in the congealer. 


mmonia admission valve. g. Circulation of the liquid in the co er. 


r. Ice moulds. s. Agitators for the production of transparent ice. ¢. Apparatus for maneuvering the ice 


IMPROVED ICE MACHINE. 


moulds. 


Some consist in vaporizing a more or less volatile 
liquid in a vacuum and afterward allowing the vapor 
to escape into the atmosphere, or else absorbing it by 
a suitable substance. The type of this series is the 
Carre apparatus, in which water is used asa volatile 
liquid, and sulphuric acid as an absorbent. 

These machines are generally dangerous and com- 
plicated, and, if these inconveniences are overcome, as 
in the Blyth & Southby apparatus, it is at the ex- 
pense of the product, by substituting condensation for 
the absorption of the vapors. 

Saline solutions and endothermic combinations have 
likewise been employed. But in reality there is but 
one series of processes that is truly practical and that 
is now employed, and that is the expansion of a com- 
pressed gas or of a liquefied vapor cooled during its 
compression. All the machines of this series are divided 
into two classes, one of which employs compressed 
and the other liquefied gases. These latter are them- 


* A 1,000 Ib. fly-wheel of usual proportions, ranning 150 revolutions 
minute, would store about 8,000 to 9,000 foot beunta - 


Mr. Crespin is constructing ice machines of all sizes 
based upon the use of it. 

Mr. Raoul Pictet has given a "<7 great development 
to sulphurous acid machines. This gas has the ad- 
vantage of not being inflammable and of being cap- 
able of being used in warm countries, by reason of its 
low pressure of liquefaction. The principal sulphur- 
ous acid machines are those of Pictet, Reece, and 

It is but a few years since carbonic acid frigorific ma- 
chines made their advent in the industries. This gas 
has the advantage of requiring much smaller com- 
pressing apparatus than the others—fifty times smaller 
than those of ether machines and fifteen times smaller 
than those of ammonia machines, according to Wind- 
hausen. But as an offset it requires stronger pressures, 
thus greatly increasing the difficulties of construction 
of the apparatus. 

Moreover, leakages are not revealed by any odor. 
The first machines of this kind are due to Messrs. 
Raydt and Windhausen. 


ly, we have gaseous ammonia frigorific machines, 


which are now widely used. The substance employed 
is anhydrous ammonia, obtained by the distillation of 
commercial ammonia. It is a body easy to obtain, and 
which develops much cold without necessitating too 
high pressures. The production is about 32 lb. of ice 
per pound of coal. nf 

Among the principal machines of this type, we may 
mention those of Linde, Kilbourn, Lavergne and Mixer, 
Wood and Richmond, Puplett, and Fixary. It is on 
the same principle that machines with binary liquids 
have been constructed, and which are based upon the 
use of a mixture of two volatile liquids capable of 
separating and vaporizing under proper temperatures 
and afterward recombining under higher pressures. 
Messrs. Tessie du Motay and Rossi have employed a 
mixture of ether and sulphurous acid; Mr. Pictet has 
recourse to a mixture of sulphurous and carbonic acid ; 
and finally, Mr. Quiri has proposed the use ofa mix- 
ture of sr'phurous acid and sulphide of carbon. 

he’ efied gas and affinity machines employ am- 
monia _.ost exclusively asa frigorificagent. The prin- 
ciple vhese apparatus is well known: ammouiacal gas 
under pressure is disengaged from a concentrated am- 
monical solution, and is sent into a condenser to be 
liquetied. Here it evaporates and produces cold and goes 
toan absorber, where it becomes dissolved in water. 
This operation continues indefinitely. These machin 
which are superior to the preceding from a theoreti 
point of view, do not seem to be so in e—_ The 
advantage, on the contrary, seems to belong to the 
compression machines. 

The type of the affinity machines is the Carre ap- 

ratus. Next come the _ a Stanley, Pontifex and 

ood, and Kropff machines, which are merely im- 
provements in detail of the Carre apparatus. 

The new Lebrun culd air and ice machine, con- 
structed by Messrs. Uocoge and Rochart, and illustrated 
herewith, belongs to the category of liquefied gas and 
compression machines. The compression is obtained 
by means of a special two-chambered and single-aeting 
pump. The congealer contains a non-congealable 
water, which is nearly saturated with chloride of sod- 
ium and is submit to the action of an agitator. 
Moulds may be immersed in this liquid in order to ob- 
tain ice directly, or else the liquid may be sucked up 
by a pump and forced into a series of pe arranged in 
the halls that it is desired to cool.—. ente Civil. 


DIFFERENTIAL PYROMETER. 


THERE is no body that resists the Gieogeseention ac- 
tion of heat, and such is the true cause of the difficult 
of tinding a good pyrometer. While mercury an 
alcohol vaporize at a relatively low temperature, cop- 
per and platinum have nearly the same point of fusion 
at a higher temperature. As the molecular state of 
these bodies varies, the conditions of expansion are 
profoundly modified. The calorific power is no longer 
the same, and, in general, the various phenomena re- 
sulting from the Grogressive action of heat finally 
escape all control. The manufacturer is therefore con- 
fronted with a problem that at first sight seems to be 
insoluble, and that is to find an instrument capable of 
resisting the action of heat in the study of high tem- 
peratures. If a means could be found of keeping such 
an instrument at a temperature lower than that of its 
surroundings, the difficulty would be overcome, for 
such an apparatus, escaping the injurious action of ex- 
cessive heat, would give relative readings that would 
suffice for the establishment of the true temperature, 
As such an instrument responds doubly to the problem 
proposed, pyrometers would no longer cede to ther- 
mometers in precision. There would no longer be any- 
thing but thermometers. 

Let us conceive of a mercurial thermometer placed 
in a securely closed metallic box filled with water. 
While this apparatus is installed in the furnace, a 
continuous current of water enters it at a definite tem- 
perature, and is renewed therein in equal quantities at 
equal intervals. As the thermometer is constantly 
under the same conditions, it will evidently give the 
relative temperature of the furnace. But it is useless 
to leave the thermometer in the reservoir. It may be 

laced externally to the latter and also to the furnace. 
ft will suffice to immerse it in the water that makes its 
escape and whose temperature is exactly that of the 
full vessel. It is thus that Mr. F. De Saintignon has 
been led to the discovery of the circulating water 
pyrometer. 

This instrument consists essentially of two mercurial 
thermometers connected by rubber tubes with a cop- 
per tube bent in the form of a horse shoe in the first 
apparatus, but, in the later ones, having a slightly 
different form. When the apparatus is in operation, 
a continuous current of water traverses the uninter- 
rupted circuit of these tubes. Starting from a reservoir 
ora water conduit, the water passes around the first 
thermometer, enters the horse shoe, which is placed in 
the furnace, and then returns ina heated state and 
passes around the second thermometer, from which it 
escapes. 

The difference between the temperature of the hot 
and cold water is the relative expression of the tem- 
perature of the furnace. In the first apparatus, the 
true temperature was indicated by a movable scale 
sliding along the hot water thermometer. As now 
constructed, the instrument is self-registering. 

The readings of the apmeme wa would have no value, 
were not one sure of the constancy of discharge of the 
current of water, or at least if one did not know exact- 
ly the discharge corresponding to each reading. Mr. 
De Saintignon has devised an apparatus which is the 
necessary complement of the pyrometer, and which 
permits of either keeping up the same discharge or of 
at once effecting a correction by calculation. 

Let us take the current of water at its exit from the 
pyrometer and make it pass under a vertical glass tube’ 
open at the top, and provided beneath with a special 
cock. If we close the latter, the water will escape at 
the top of the tube, while if we open it slightly, the 
water will reach such a point of the tube as we desire 
and will make its exit through the cock. Let us mark 
zero at this point and not touch the cock any more ; 
as long as the water is at zero, the discharge will 
remain mathematically the same. In fact, the dis- 
charge has for expression the product of the section of 
flow by the velocity. Now, in theory, the section does 
not vary, since the cock is left to itself; and the same 
is the case with the velocity, which finds its value ia 
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¥29 h, where h represents the height of fall from zero 
to the cock, and g is an invariable and known 


value. In case the water were no longer at zero, 
the discharge cock would be maneuvered until 
the liquid had resumec its level From what 


recedes, it will be seen that the discharge would 
re-established and the temperature denoted would 
be exact. The inventor has not been content with 


other hand, in order that the readings of the mano- 
meter shall be exact, it is necessary that the section 
of the cock shall not vary, and shail remain perfectly 
free. 

The water should be as clean as possible, and it is 
well in any case to interpose in the current a metallic 
filter, H, containing felt, charcoal, or cellulose. 

As regards the height of fall, Mr. Saintignon, after 


SAINTIGNON’S 


this means of rectifying the temperature in the case 
of a variable discharge, but has marked upon the 
table of his manometer, above and below zero, the 
figures 5, 10, and 15, corresponding to the position of the 
water fora discharge greater or less than 5, 10, and 15 
per cent. of the normal discharge. As the experiments 
that have been made show that the difference between 
the temperatures of the hot and cold water is inverse- 
ly proportional to the discharge of the current of wa- 
ter, at least within the limits pointed out, it is possible 
to effect the correction at once by a very simple cal- 
culation. It will suffice to add to or subtract from the 
temperature shown the figures 5, 10, and 15 per cent. 
of its value. In order that the current of water shall 
havea uniform discharge, it is necessary that the sec- 
tion of flow of the cock, C, shall be constantly free and 


that the height of fall shall remain the same. On an- 
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experiment, recommends the selection of a height such 
that, the level of the reservoir not descending below 8 
inches, the discharge of the current of water shall be 
altered but 5 percent. Fora _ height of fall of 65 feet 
and a variation of the level of the water of 16 inches, 
the discharge would be altered only 5 per cent. 

Errors due to the cooling of the water by passing 
through the rubber tubes way be prevented by pass- 
ing the latter through any sort of tube whatever, so as 
to surround the current with a cushion of air. 

The accompanying engraving represents a pyrometer 
provided with a Richard differential thermometer that 
writes directly a diagram of the temperature of the 
furnace. The apparatus is so arranged that when the 
temperature of the water at its entrance and exit is the 
same, whatever be the temperature, the pen remains 
at zero. As soon as the temperature of the outcoming 


water rises, the pen marks the difference of the two 
thermometers, thus tracing the pyrometric curve of 
the furnace.—Abstract from Le Genie Civil. 


THE CHESHIRE SALT WORKS. 


DURING the last year or so, more has been heard 
about salt than at any time probably since the duty 
was finally taken off, nearly seventy years ago. The 
formation of the great Salt Union—one of the first in- 
stances of the consolidation and unification of a great 
number of manufacturing concerns in this country— 
has caused more talk about salt than about almost any 
other article. Whether the Salt Union eventually 
provesa blessing wr otherwise, there cannot be any 
doubt but that it was the natural, if not inevitable, 
outcome of the long period of fierce competition which 
had existed in the salt trade. In spite, however, of 
all the talk aboutsalt, very few people have a clear 
conception of its manufacture, and fewer still know 
anything of its formation in nature, or its distribu- 
tion, when manufactured, to all parts of the globe. 

Salt has been manufactured in England since the 
time of the Romans. Until of late years, Worcester- 
shire and Cheshire were the great seats of the salt trade. 
Now, in the Northeast of Ireland and in South Dur- 
ham and Northeast Yorkshire there are extensive salt 
works and mines. The Cheshire salt district being by 
far the largest as well as the oldest, and being in every 
way a typical district, a study of it will be sufficient to 
make the whole matter clear. 

The main portion of Cheshire, that is, the central 
portion, in which the saltis found, forms a deep 
trough or basin filled up with marls and clays ; and it 
is among these that the salt is found. In very early 
geological times Cheshire existed as a huge salt lake, 
ora series of salt lakes, similar to those found on the 
steppes of Southern Russia near the Caspian Sea. At 
the bottom of the deepest portion of the lakes, every 
dry season, salt was deposited. During the rainy sea- 
son, the brooks and streams brought mud into the lake 
which settled among the salt crystals, and owing to 
the eating away of the sharp angles of the crystals of 
salt by the fresh water, a mass of mud and salt re- 
mained at the bottom of the lake. Season after season 
this process was repeated—till the huge beds of rock 
salt found in Cheshire (varying from twenty to thirty 
yards in thickness) were deposited. There are two 
main beds of rock salt in Cheshire, and several minor 
ones. Rock salt, which is familiar to many in the 
shape of large reddish brown lumps, is a mixture of 
mud, marl or clay, and salt, and varies from nearly all 
salt and no mud to nearly all mud and no salt. The 
two wain beds are separated by about ten yards of 
very hard compressed marl, called stone. In former 
days (from 1670 to 1780) the rock salt mines were all in 
the first bed of salt, which is met with from forty to 
fifty yards from the surface. Now, all the mines are 
in the bottom bed, and are at a depth of about 110 
yards. The rock salt is blasted with powder, and there 
are tramways on the floor or sole of the mine on which 
trolleys bearing large tubs of rock salt are conveyed to 
the shaft. In some mines ponies are used for this pur- 
pose, in others men do the ferrying, as it is called. The 
rock salt thus obtained is used for a variety of pur- 
poses. Large lumps are placed in fields for cattle to 
lick. The largest quantity is exported to Holland, 
Belgium, and Denmark, to be dissolved in water, and 
afterward made into white salt. A large quantity is 
used in chemical works and for metal extracting, and 
some for agricultural purposes. Rock salt, however, 
forms only about one-tenth of the quantity of salt 
made or got” in Cheshire. 

In sinking down to the rock salt after the bowlder 
clays and the water-bearing sands and gravels of the 
bowlder clay formation are passed through, the clays 
and marls known by geologists as Keuper marls are 
met with, and it is in these marls the salt beds lie. In- 
deed, they are part of these same Keuper marls. Near 
to and on the surface of the first bed of rock salt the 
water met with is partially or fully saturated with salt. 


2 


1. General view of Northwich salt works. 2 
work in the open air. 
in bulk. 8. Heating the brine in pans. 


Pumping engine. 3. Where the salt is drained. 
6. Pony in a mine drawing half-ton buckets of rock salt to the bottom of the shaft. 7. Salt in the storehouse ready to be delivered 
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4. Making fine-graim table salt in moulds. 


5. Evaporating pans at 
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This same water weuld, in any district where the salt 
beds were non-existent, be fresh water. Meeting, how- 
ever, with beds of salt, it saturates itself. It is from 
this natural * brine ” that the white salt used for so 
many purposes is made. A well is sunk called a “ brine 
shaft,” and the brine is pumped up by steam engines, 
and conveyed into large wooden cisterns or reservoirs, 
like the one in the sketch. Occasionally, on high 
ground, the reservoir is made in the earth. The brine 
flows by gravitation from these reservoirs through pipes 
to the salt works. What the salt manufacturer has to 
do is to take from the water the salt it contains. Brine, 
when of full strength, consists of one part salt, three 
parts water. 

The best method of driving away the water is to ap- 
ply heat. For this purpose the salt manufacturer con- 
structs huge wrought iron or steel pans, varying from 
thirty feet to over one hundred feet in length, and from 
twenty totwenty-seven feet in width, the depth varying 
from one foot six inches to two feet three inches. Un- 
derneath these pans fires are placed, and according to 
the quality of salt required, the heat is regulated. If 
the manufacturer wants to make a fine table salt, or 
any fine-grained salt, he boils the brine, and the small 
erystals of salt form rapidly on the surface, and sink to 
the bottom of the pan. 

This fine-grained salt is taken out of the pan—as 

shown in the sketech—by a man having a peculiar per- 
forated shovel, or ** skimmer” as it is called, and placed 
into moulds, which stand on a suspended iron frame in- 
side the pan, until the salt has partially drained. The 
moulds are then lifted out of the pan and set on what 
is called a hurdle’ Herethe salt drains still further, 
and after a short time the lumps are turned out of the 
moulds by a boy, and patted with a wooden “ hopper ” 
to make the ends look sharp and of good form. This 
done they ate carried into the stove immediately be- 
hind the pan, where they are dried by the surplus heat 
from the fires passing underthe pan. This heat is con- 
— through brick flues on which the lumps are 
placed. 
, When thoroughly dry the lumps will “ring” when 
struck. They are then ready for removing and sending 
off to all parts of the country. These are the lumps or 
squares, as they are often called, which are seen in all 
stores in large towns, or conveyed by boys in donkey 
carts about the streets. These same lumps form the 
basis from which all the fine salt in jars or bottles or 
packets is made. For certain parts of the world this 
fine salt is not put into moulds or dried, but is drawn 
out of the pans direct upon the “* hurdles,” and after 
having drained for some hours, is wheeled away into 
storehouses, similar to the one shown in the sketch; 
whence it is conveyed away in bulk, either in lighters 
or railway wagons. 

The coarser grained salts, such as are used in soap 
making, in alkali works, and in many other manufac- 
tures, as well as the very coarse salt used for fishery 

urposes, are all made from the same brine and in simi- 
arpans. The pans in which the boiled salt is made 
are shorter than the others—the surplus heat being 
wanted for the stoves. The coarse-grained salts are 
made in long pans. The whole principle of making 
salt of different grades may be summed up thus: The 
finer the salt, the greater the heat and the less time in 
the pan ; the coarser the salt, the less the heat and the 
longer time in the pan. The finer salts are taken ont 
several times during the twenty-four hours, while the 
coarser vary from two to fourteen days, and in the case 
of bay salt, three weeks or even a month. 

It takes about 10 cwt. of fuel to make a ton of salt ; 
the finer, or boiled salts, take more than 10 ewt. The 
quantity of fuelis enormous. Ina good year as much 
as 750,000 tons of fuel are used in Cheshire alone, in 
salt making and its attendant businesses. 

The salt works are mainly situated on the banks of 
the river Weaver and the canals and railways running 
through the district. About two-thirds of all the salt 
manufactured is sent down to Liverpool and the Upper 
Mersey ports of Runcorn and Weston, which latter lie 
at the point where the canal and river enter the Mersey. 
The salt is conveyed in lighters, called ‘‘ flats.” These 
earry from 8) to 300 tons, At one time they were 
all sailing craft, and it was a pretty sight to see thirty 
or forty of them leave the Coarse and enter on the 
estuary of the Mersey at high water, and then sail 
down with the ebb tide to Liverpool. Now a large 
number of them are propelled by steam, and they tow 
others called ‘* barges.” At times 4,000 tons of salt will 
go down to Liverpool on one tide. The salt is convey- 
ed to all parts of the world by the vessels bringing cargo 
to the Mersey. Besides the salt conveyed by water, a 
large quantity is sent inland to alkali works and other 
manufactories, and for domestic consumption. The 
trade is an exceedingly important and interesting one, 
and much more might be said about it. 

The salt districts are by no means picturesque. The 
volumes of smoke emitted by the chimneys, of which 
there are a great number, and the steam which is 
driven off the brine, make the works and their neigh- 
borhood anything but pleasant spots. The smoke in 
the line of the prevailing winds has a very injurious 
influence on vegetation, and some of the land near the 
works may best be described as a ‘‘ waste howling wild- 
erness.” The subsidences of land caused by the pump- 
ing of the brine donot make the district either more 
beautiful to look at or safer to dwell in.—London Daily 
Graphic. 


A MACHINE CAMERA TAKING TEN PHOTO. 
GRAPHS A SECOND. 


Fig. 1 represents the exterior of the machine camera, 
which is simply a box with a lens attached, and has 
also a winch handle protruding at the back. Its exte- 
erior dimensions are 8 in. by 9 in. by 914 in. Mr. Mor- 
timer Evans has recently improved upon this, by mak- 
ing a modified form of the instrument for popular 
rather than scientific use ; this smaller camera is little 
larger than a “ Kodak,” and will take a hundred con- 
secutive pictures by the turning of a handle. 

_ Fig. 2, represents the working parts of the larger 
iustrument as seen from above, and Fig. 8 the 
——e parts of the machine camera as seen from 


Messrs. Greene and Evans provide a wain shaft, 
which is actuated by a winch turned by hand. To this 
shaft are attached wheelwork and countershafts, by 
The rotation of 
prepared film, and places it in 


which the whole a tus i iven. 
the shaft pays out the p ound fon 


position to receive the photographic impression, in 
which it is automatically exposed to the action of light. 
The light is then cut off, and the exposed film, which 
was motionless at the instant of exposure, is passed on, 
and wound on a receiving roller on the lower part of 
the machine. The pictures continue to be taken so 
long as the main shaft is rotated, and so long as any 
film remains to be paid out. 

The inventors wind a long roll on one of the spindles 
or countershafts, and this spindle is so arranged that 
as it rotates it pays out the film as fast as necessary. 
To another spindle the free end of the film is attached, 
and by suitable arrangement the second countershaft 
is caused to rotate in a reversed direction, and to wind 
up the film. 

Between the two rollers is arranged an exposure 
sereen conveying the sensitive film to the rolling-up 
shaft, and when on this exposure screen, the film is 
subjected to the action of the uncovered lens. 


Fig. 1. 


As both the paying-out and rolling-up rollers have a 
continuous motion communicated to them by the dri- 
ven shaft, and as it is desirous that the film, during its 
exposure to the light, should be at rest, an arrange- 
ment to effect this is provided as follows, and this is 
the cleverest part of the invention: Imwmediately be- 
yond the exposure screen, and between it and the up- 
winding roller, is an intermittently acting drum of 
such diameter or circumference as that each turn 
thereof wil] take up and roll forward the exact amount 
of film required for each picture; in passing this film 
forward, the drum also draws into the exposure posi- 
tion a fresh length of film ready to be exposed. To ef- 
fect this intermittent motion, the aforesaid drum has 
a single long escapement tooth, which, when the 
drum is not in motion, rests on the cylindrical surface 
of a slotted pinion, which gears into, and is driven by, 
the main shaft with a continuous motion, The slot in 
this pinion is so arranged that once only during each 
revolution of the pinion does it allow the escape tooth 
to pass, and when this occurs, the drum, under the 
action of a driving spring, with which it is provided, 
makes one full turn, when the escapement tooth, 
coming round again, rests on the cylindrical portion 
of the slotted pinion as before. The spindle on which 
the drum revolves also gears into and is driven with a 
uniform motion from the main shaft, and to this shaft 
isattached the one end of a coiled spring, the other 
end of which is fixed to the inner circumference of the 
drum itself. As the spindle revolves, this spring winds 
up, and, on the release of the escape tooth and drum, 
the spring unwinds, carrying both the drum and 


ready exposed film into the form of another loop in 
readiness to be wound up on the winding roller. The 
latter is provided with a similar uniform continuous 
motion, from the main shaft in the paying-out roller, 
and proceeds gradually to wind up the loop, so that 
the loop is wholly taken up by the time the escape 
tooth again rotates, when a fresh loop of film is passed 
forward. 

The shutter for exposing the film to the action of 
light is made in two portions, each provided with an 
aperture or slot, which in one position only allows the 
light from the lens to pass, and it is only by this simul- 
taneous action of these two shutters—that is, when 
the apertures in each coincide ata given moment— 
that any action of light on the film can take place. 
One portion of this shutter is caused to revolve with a 
uniform motion as it is driven from the main shaft ; 
the other portion is worked by a rocker, or slide, actu- 
ated by a cam ; to this latter portion of the shutter is 
attached a spring, with a tension screw to regulate its 
speed of action. In this way the duration of exposure 
is rendered entirely independent of the speed of the 
driving shaft, because by the turning of this screw a 
somewhat longer or shorter exposure within limits can 
be insured, whatever the number of expostifes per 
minute may be. The moment the aperture in the re- 
volving shutter comes into position with the lens, the 
eam lets the sliding shutter go, and by means of its at- 
tached spring the aperture in the sliding shutter also 
crosses, and the exposure is effected. The action of 
this shutter is so arranged that each exposure occurs 
simultaneously with the ‘tat rest” position of the 
drum, escape tooth, and the film on the exposed screen. 

Mr. Friese Greene thinks this machine camera to be 
likely to be useful for military purposes. For instance, 
several of them might be employed, driven by nd 
suitable motive power, to automatically photogra 
the leading features of a battle. Some years ago he 
exhibited to the Photographic Society a little optical 
lantern which cast four pictures in succession upon the 
screen, and, before the one was quite removed, the 
next was superimposed ; thus he showed the change 
of a countenance from grave to gay, and the very 
motions of the skin of the face could be seen, without 
the presence of any of the unpleasant “ jerkiness ” 
incidental toa series of pictures automatically projected 
by apparatus made on the old-fashioned principle. In 

r. Greene’s lantern demonstration, color gradually 
came into the moving face and into the dress, because 
he had washed different parts of the portrait on the 
slide with various ‘“‘sympathetic inks” as they are 
ealled, consisting of suitable solutions of cobaltie and 
other salts. The heat of the lantern caused the colors 
to come out. Mr. Greene stated to the meeting that 
the lantern had been invented by an acquaintance 
of his in the west of England. By an improvement 
upon that lantern, now in course of manufacture, 

r. Greene hopes to be able to reproduce upon the 
screen, by means of photographs taken with his ma- 
chine camera, street scenes full of life and motion; 


'also to represent a an making a speech, with all the 
| changes in his countenance, and, at the same time, to 


give the speech itself in the actual tenes of the man’s 
voice by means of a lc ud-speaking phonograph.— 
Photo. News. 


NEBULAR HYPOTHESIS. 


A FORMER articie by me assumes that the earth 
had once a greater diameter than it now has. 
us now suppose that at a given time this diameter 
was 6ne hundred miles greater than it is now, and 
that it then, as now, had a stratified or solidified, 


escape tooth with it. Then the film is passed forward 
between the winding and unwinding rollers at this 
point only, with the necessary intermittent motion. 
The constant uniform motion of the paying-out spin- 
dle as it unwinds causes a certain uniform length of 
the film to pass forward toward the exposure screen, 
when it collects into a kind of loop in readiness for use. 
It cannot, however, pass into the position of aetual ex- 
posure until that portion of the film occupying such 
position has been withdrawn. As soon, however, as 
the detent tooth attached to the drum escapes through 
the slot in the pinion, the drum makes a single revolu- 
tion, and ip so doing both removes the exposed film 
from the screen and, at the same time, draws a loop of 
fresh film, which has been gathering, into the exposed 
position, and, at the same time, passes forward the al- 


The condensation going 


practically unyielding crust. 
on in that part in the center which was liquefied or 
rendered more or less plastic by evolved or free heat 
would tend to form spaces not filled with solid matter, 


at the inner surface of the crust. The attraction of 
gravitation would tend to draw the crust into these 
spaces. The crust (let us call it shell) could — 
to this tendency without becoming broken. hen 
broken, its rigidity to lateral pressure would cause its 
strata to overlap each other, to take positions at 
greater or less angles to the horizon—to set on edge, or 
even to become inverted. 

A shell of many miles in thickness becoming broken 
up in the manner supposed would of necessity form de- 
pressions in the outer surface, meng miles in depth, and 
ridges many miles higher than the adjacent depres- 
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sions, or than the average levels, would result. Very 
high mountains perhaps in tropical latitudes would be 
left standing. These, becoming subject to the rarefied 
ateanosphere of the upper regions, would of necessity be- 
come arctic as to climate. Perpetual snow would be 
upon them. Glaciers would result. Their wearing 
down by glacial action would produce all the glacial 
and drift phenomena which geologists find in tropical 
and temperate regions. 

These parts of the shell so left far above the general 
level before the cataclysm by which the shell of which 
they formed parts was broken may have been the lower 
levels, may have been at the bottom of the ocean, 
They were not necessarily upheaved. Other parts of 
the shell may have subsided and left them at their for- 
mer level. And so the evidence would be left that the 
ocean once covered them. 

Such a breaking up would, it appears to me, of 
necessity follow long, practically or approximately, 
straight lines. Mountain chains such as the Rockies, 
the Himalayas, the Alleghanies, would naturally re- 
sult, and with their broken-up and inclined and in some 
instances vertical or inverted strata. 

Mountains so formed would be naturally much 
higher #nd rougher in outline than any now in exist- 
ence, The erosion of the ages would naturally tend to 
bring down from their rugged tops and sides the less 
obdurate materials, and with such materials the deeper | 
depressions would gradually fill, and the materials so 
brought down would restratify and form the younger 
and softer strata, and so the harder material when 
reached by the action of the elements would be able to 
resist them, and so remain and form the tops of the 
mountain ranges. 

In order to the reduction of the earth’s diameter by 
100 miles, many such cataclysms may have been re- 
quired. 

Without further elaboration, I suggest that in this 
way every fact of geology may be completely accounted 
for, and without supposing that the poles of the earth 
were even changed to the extent of a mile, and without 
any radical climatic changes in the zones. 

to this manner we may find a natural way of ac- 
counting for those facts attributed to upheavals and 
subsidences, for the remains of arctic fauna and 
flora in temperate or tropical regions ; for broken-up 
und dislocated strata; for non-conformable stratifica- 
tion; for the covering up of coal and other formations; 
for coal beds far removed from tropical regions (cli- 
mate depends much on elevation or depression of the 
surface); for any geological fact, indeed, that any hypo- 
thesis will explain 

If we go a step further, and apply this hypothesis to 
the seismic phenomena of to-day, we find it sufficient 
to account for every one of them. 

For, let there be a separation of the matter within 
the shell from the solid matter of the shell, with the 
strata all broken up, as they are in many regions, it is 
easy to see that a great volume of water could find its 
way into the space so vacated, only to be converted in- 
to superheated steam, and force a reopening of an old 
channel to the surface, or force an upheaval of the sur- 
face, until escape for it is found. The one phenomenon 
we call an eruption, the other an earthquake. 

. C. HopGEs. 


STRUCTION CRANE. 


In the construction of this crane, steel and iron only 
are used. The frame of the car body is composed of 
six steel 15 in. eye beams, properly supplied with in- 
termediate or cross sills securely riveted to the longi- 
tudinal sills 

From the examination of the jib or arm the method of 
attaching it to the crane post may be noticed. Two 
V struts attached toa collar revolving about the post 
support on trunnions the jib By displacing the lower 
pin of these struts the jib may revolve into a horizontal 
position, which it assumes preparatory to transporta- 
tion over the line. When in fitting position, the jib 
bears firmly against the post at a point about 4 ft. 
from the deck of the car. It will thus be seen that, 
while one strut is in compression, the back member is 
in tension, and the attachment to the post is made at a 
low and advantageous point, preventing an excessive 
bending moment upon it. 

The jib may be slewed, by a rack attached toits rear, 
to a position 22'¢ degrees on either side of the center of 
the track, or through a total are of 45 degrees, the 
radius of the jib being 22 ft. 

The jib is built up of steel plates and angles, curved 
to allow a high lift, and composed of two girders, each 
with four angles, and connected by cover plates running 
nearly the entire length. 

The machivery for hoisting the load and slewing the 


easily handled in the work for which it is used. Ropes | and here again is one cause more added to unequal 
from the blocks are wound through the power of the flexions of the sleepers to explain the shocks that car 


engine upon drums suitably arranged on the inside of | 
the cab. 

A suitable equipment of chains, timber, and stone 
hooks, and tools for handling coaches and locomotives 
without injury to them, accompanies this machine. Its 
weight complete is 64 tons, distributed about equally 
over twelve wheels, the forward and heavier end being 
supported by an equalized truck, having a wheel base 
of about 16 ft. The car is equipped with the Westing- 
house automatic air brake, and may be run in pas- | 


Maximum décartement aux joints 


f 


wheels always undergo on passing over the joints of 
the rails. 

These little shocks produce persistent noises that are 
in amanner the characteristic of trains under way, 
and their frequeney gives them in some measure the 
appearance of continuity; but, if we proceed to an 
analysis of them, we easily succeed in measuring the 
regular interval of time that separates them, this evi- 
dently being determined by the speed of the train and 
the spacing of the joints. These shocks are always 
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Minimum déecartement aux joints 
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Fie. 3—DORPMULLER'S CARRIAGE. 


= trains, if necessary, at speeds of 40 miles an 
10ur. 
Machines of this type of 25 tons capacity are in use 
on the Chieago & Northwestern, Atchison, Topeka & 
Santa Fe, Denver & Rio Grande, Canada Southern, 
Chicago & Western Indiana, Union Pacific, and other 
roads, many of which have two or three in service. 
The Industrial Works, Bay City, Michigan, have at 
present four under construction—oue for the Michigan 
Central (the second for that line), and one each for the 
Savannah, Florida & Western, the Rio Grande West- 
ern, and the Kansas City, Wyandotte & Northwestern. 
—Railroad Gazette. 


THE VIBRATORY MOTIONS OF RAILS. 


WE have already described the ingenious apparatus 
devised by Mr. Couard for recording the vibratory mo- 
tions of rails during the passage of trains. We shall 
complete the account of his curious researches by 
speaking of the transverse flexions and lateral mo- 
tions of rails according to the last experiments made 
by him and published in the Revue Generale des Che- 
minsde Fer. With thedelicate and accurate appara- 
tus used by him, this distinguished engineer has suc- 
ceeded in making evident that overturn motion of rails 
which has always hitherto been disputed. He has 
found, in fact, that the Vignole rail tends to turn over 
by pivoting around one of the edges of the foot. It is 
very remarkable that this inclining varies in direction 
according to the direction line of the road. In straight 
lines it takes place toward the interior of the track. In 


more perceptible upon old roads or upon those kept in 
poor repair, for the play continues increasing in the 
joints, the fastenings loosen, and the metallic pieces in 
contact undergo an inevitable fusion. The same is the 
ease when the joints rest upon the sleepers, for in this 
case there can be no flexion that permits of compen- 
sating for the putting out of level ee by the in- 
clining of the forward rail. So the supported joint, 
which allows of a smoother rolling, has everywhere 
been given up for the projecting joint. We have be- 
fore pointed out the curious results of the changes of 
level that occurin the joints. The car wheel always 
makes a fall in passing from the extremity of the rail 
behind to the one ahead, and in consequence of the 
very running of the train, it comes into contact with 
the rail ahead only at a certain distance from the ex- 
tremity. The result is that the rolling does not occur 
on the hind end in contact with the joint, and this ex- 
tremity remains intact foran extent that sometimes 
reaches a centimeter. 

As the overturn of the rail is maximum in the joints, 
it is here that we evidently meet the maximum spac- 
ings in the width of the track, either as a super-spa- 
cing inthe curves or asa narrowing in the straight 
portions. 

Mr. Couard has succeeded in rendering this fact evi- 
dent by taking curves, of which we reproduce a speci- 
men in Fig.1. These were obtained with the Dorp 
muller carriage, shown in Fig. 3, and which permits of 
taking the spacings and inclinations of the track 
graphically by means of four pencils, two of them sta- 
tionary and two of them movable. The first give the 
lines of comparison, normal gauge, and level. One of 
the movable pencils is actuated by jointed levers 
moved by the wheels pressed against the rails by 
springs, and this gives the variable spacing. The other 
is actuated by the pendulum, B, and is capable of mov- 
ing to the right or left of the line of level a distance 
that indicates the extent and the direction of the su- 
peractuation of one of the rails with respect to the 
other. The insecribing cylinder receives the band of 
paper coming from the roller, and the necessary mo- 
tion is derived from the wheel, C. 


THIRTY-FIVE TON ACCIDENT 


jib is within the cab occupying the rear portion of the | 
ear. The engine is horizontal, with double cylinders 
9in. X 12 in. The boiler, vertical, 52 in. diam., 8 ft. 
high. The gearing is of cast steel throughout, as are 
also the clutches. Hoisting may be done with two 
speeds, a fast speed for loads of 15,000 |b., and a slow 
speed forloads of 70.000 lb., the lifting in both cases 
being done by powerfully geared blocks, in the sheaves | 
of which run manila rope 244 in. and 3in. in diameter, | 


rt 
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AND CONSTRUCTION CRANE. 


the curved portions, on the contrary, the head of the 
rail is thrown toward the exterior ; so that the gauge 
of the track diminishes in the first case and increases in 
the second. 

The inclination is more pronounced upon the hind 
rail than upon the one ahead, and the difference may 


We cannot here make known in detail the splendid 
researches made by Mr. Conard upon the overturn 


| motions of rails ; we shall simply give his conclusions, 
| which possess a peculiar interest. 


The front axle of trains is the one that produces the 
greatest distortion of the track at the moment of enter- 


|ing upon acurve, and it is consequently well to provide 


engines with bogies in front to lessen {the strain on 
the truck. We ‘ind ourselves led to the same con- 
clusion, moreover, by studying the arrangements to be 
adopted upon the engine itself in order to reduce the 
perturbating motions in running. In those portions 
the track that are in a straight line, it is generally the 
fastway row that inclines most to the interior of the 
track ; and in curves the inclination returns to the in- 
ner row, especially when the radius exceeds 1, 
meters. 

In order to lessen these inclinations, it is well to sup- 


reach 15 mm. On the passage ofa train, the first 
takes, with respect to the other, the position indicated | 
in the dotted lines in Fig. 2. The result is that the 


port the rail upon bed plates interposed on the sleep- 
ers, and especially to strengthen the joints, which form 
in all respects the weak part of the track. To this 


such material being considered the lightest and most | head is sensibly raised above that of the rail ahead, | effect the strongest fish plates aré adopted, and to 
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these is given the form of an angle iron, in order to 
yermit them to bear upon the bed plates of the counter- 
joint. But this is not always a palliative. 

Mr. Couard, finally, has made it his study to estimate 
what are the maximum stresses imposed upon rails in 
service, and has sueceeded in showing that, apon tracks 
kept in poor repair, when the ramming is insufficient, 
these stresses may reach, and even exceed, in certain 
exceptional cases, the limit of the metal’s elasticity ; 
and this may explaip the breakages and deformations 
sometimes observed in service. 

One interesting fact to be noted is that the abnormal 
stresses result especially fromthe passage of wheels 
presenting flat parts, as is often the case with the 
wheels of tenders in trains unprovided with continu- 
ous brakes. 

This consideration has led companies to strengthen 
the rails in order to give them a surplus of assured re- 
sistance relative to the abuormal stresses that they 
might undergo. Therefore, the rails,which were form- 
erly 54g and 6 meters in length, have been increased to 
11 and 12 weters. Finally, the section of the rails has 
been increased so as tocarry their weight upon roads do- 
ing the heaviest traffic to 42 and even 47 kilogrammes, 
when formerly 30, 36,and 38 kilogrammes per meter 
were thought sufficient. This increase of length has 
at the same time diminished the number of joints, and 
it is to these especially that engineers will have to de- 
vote their attention, for Mr. Couard’s experiments 
show that the question of the track’s stability resides 
almost entirely in the improvement of the joints. 

The fish plates have been well strengthened and they 
have been fastened to the sleepers, but the necessity 
of providing play for expansion does not permit of ob- 
taining a perfect joint which assures of a continuity of 
resistance ; it is necessary to leave a certain play, which 
always increases under the influence of the fusion of 
the pieces. Finally, the joint is relieved by bringing 
the extreme sleepers closer ; it is impossible, however, 
to descend to less than from 60 to 50 centimeters, and 
it would be well especially to increase the counter-joint. 

Finally, let us recall the fact that the strong flexions 
sometimes observed upon joints are especially due to 
insufficient ramming, and that in order to keep roads 
in repair there is an essential question that becomes 
more imperative as regards steel rails than for the old 
iron ones, by reason of the, so to speak, almost un- 
limited duration of the former, while the frequent re- 

lacing of iron rails made it necessary to put the 
n good order again every time.—La Nature. 


A STEAM TRICYCLE. 


SoME time ago it was announced in the Daily Gra- 

hic that two amateurs of adventure had left Paris for 

yons on a steam tricycle, and that the names of these 
two gentlemen were Serpollet and Archdeacon. M. 
Serpollet is the inventor of the tricycle a la vapeur, 
and M. Archdeacon is a young man whose name has so 
far been connected with aeronautics. He was the 
companion of the unfortunate aeronauts L’Hoste and 
Mangot (whose portraits were published at the time in 
the Graphic) on the last voyage, from which he alone 
returned to tell the tale. M. Archdeacon has just re- 
turned to Paris and has given mea description of his 
journey and a sketch of the carriage in which he and 
his friend rode the long distance. It appears that when 
the two travelers first set out it was their intention to 
ride against time, but this purpose they soon aban- 
doned, and what with a number of accidents they met 
with en route, the terrible roads they had to pass along, 
and the halts they made at all the big towns on their 
way, notably at Melun, Sens, Tonnerre, Dijon, Macon, 
and others, they were nine days en rowte, 


HIGH SPEED IN OCEAN STEAMERS. 
By B. ScHIELDRAP, C.E. 


Ir is the object of the present paper to investigate 
from what source and under what conditions high speed 
ean be obtained by ocean steamers. 

When a vessel runs at an even speed, its resistance 
and propelling power are equal. To alter this speed it 
is necessary to change the proportion between power 
and resistance; thus a higher speed can be obtained 
either by increasing the power or reducing the resist- 
ance. An increase of speed must come from one of 
these sources. I do not say that it is exclusively by 
increasing the ay that advancement as to sp has 
been made of late years; but I have good reasons for 
believing that the second source for high speed—reduc- 
tion of resistance, and the governing principles upon 
which such reduction necessarily must be based—has 
not generally been given so prominent a consideration 
in the construction of certain steamships as it deserves. 
It is obvious that there must exist a certain relation 
between the form and volume of the submerged part 
of a steamer and the speed to which it cau be driven. 
Economy, letting alone other practical considerations, 
sets a limit to the speed of each vessel, and although 
this limit may not be very marked or distinct, it will, 
notwithstanding, make itself plainly felt. But our 
knowledge of the natural laws by which this relation 
is governed is very slender. From time to time a great 
number of disconnected and contradictory theories 
have been advanced ; but any development of a settled 
theory as to the resistance of vessels has not been in 
question. Mr. W. H. White says:* ‘“‘ Again and again 
has the discovery been announced of the ‘ form of least 
resistance, but none of them has largely influenced the 
practical work of ship designing, nor can any be regard- 
ed as resting on a thoroughly scientific basis. In fact, 
a century and a half of almost continuous inquiry has’ 
firmly established the conviction that the problem is 
one which pure theory can never be expected to solve.” 

A ag od is necessary in every art, because it furnish- 
es the light indispensable for true advancement; and 
the advancement of theory must necessarily breed a 
confusion of ideas which not only can do no good, but 
agreat deal of harm. Under these circumstances it 
becomes a difficult, not to say impossible, task to fur- 
nish such a basis for an inquiry of this subject which 
everybody will accept as fundamental and true ; and 
the results of such an inquiry can be advanced as an 
individual opinion only, however strong personal con- 
vietion may be. 

Ship building as an art rests on the fundamental 


* Manual of Naval Architecture, London, 1892, page 433, 


law first established by Archimedes, that a floating sults of extensive experiments, F. H. Chapman, the 
body must displace a quantity of fluid equal in weight | eminent Swedish naval architect, says: ‘‘ The infer- 


to the body. 


s it not then a sound and natural propo-| ence which may be drawn from all this is: Ist. That 


sition that this law must also be the fundamental one| when the motion is slow, the velocity of the body is 
for resistance—that there must exist a close and direct | greater when the sharpest extremity is before, than 


relation between the vessel’s weight and its resistance?| when the obtuse is. 


2d. That when the velocity is 


Vessels of equal weight may have very different resist- | increased toa certain degree, the body runs through 
ances, but under otherwise similar circumstances a re- | the same distance in equal times, whichever extremity 


duction in weight must eal! forth a reduction in resist- | is before. 
If this was not so, we would arrive at the greater, the body runs through the same distance in 


ance, 


3d. That when the velocity becomes still 


conclusion that it is possible to transport an additional less time when the obtuse extremity is before.”* (Fishes 
weight, however small, on the water without a conside- | capable of a high rate of speed have always the section 


ration of some kind in return; a conclusion which 
shows its utter falsity on its face. It has been the ten- 
dency of all investigators of this subject to consider 
the resistance due to some certain feature of the vessel 
to the exclusion of others. In some cases it is the wid- 
ship section, in others the curvature of the longitudinal 
lines or the surface friction, and the modern tendency 
is to attribute the chief importance to the wave-making 
features (lengths of entrance and run) of vessels de- 
signed for high speed. 

To demonstrate that the vessel’s weight is the origi- 
nal source for all resistance is my object in the follow- 
ing. A certain weight may produce a variety of 
resistances according to the vessel’s form and other 
circumstances, but the fundamental principle upon 
which the pursuit of high speed must be based will 
alway be: Saving of weight. 

According to the modern theory, the resistance to a 
vessel’s motion is composed of three parts, viz.: (1) 
Frictional resistance due to the gliding of particles 
over the rough bottom of ships ; (2) eddy-making re- 
sistance at the stern ; (3) surface disturbances or wave- 
making resistance. 

The skin friction was formerly considered of small 
importance ; experiences gained by the lengthening of 
vessels seemed to favor this assumption. Thus the 
Candia was lengthened thirty-five feet (inserted as 


= —_— area nearer the head and a very slender after 
ody. 

There is ample evidence at hand for the immense im- 
portance of fine longitudinal lines for the pursuit of 
| small resistance at high rates of speed. The departure 
of the longitudinal lines is decided by the form as well 
as the area of the midship section, and the pursuit of 
a small ratio between the departure of the mean longi- 
tudinal line and its length is plainly traced in all ves- 
sels designed for high speed. By modern steamships 
and outriggers the denominator of this quotient is 
increased, and in fast yachts the aim is, by variations 
| in form of midship section, to reduce its numerator. 
If, in this connection, we consider the coefficient of 
' fineness + of the vessel, it is seen that with increasing 
|elaims to high speed there is always a corresponding 
reduction in the coefficient of fineness. Some few fig- 
ures will illustrate this point : 


Coefficient 
Class of vessel. of fineness. 
Cargo-carrying steamers of moderate 
speed (Devastation class, mastless 
65-70 per cent. 


Common forms of merchant steamers.. 55-60 

Fast steamships (Holyhead packets for 

Modern racing yachts ....... 23.38 


THE STEAM TRICYCLE. 


a middle body), and gf the speed was reduced 
only one-tenth of a knot. rom this the following in- 
ference was drawn, “It shows, however,very plainly, 
that the retarding action of friction between the water 
and the straight part of the sides and bottom of a ves- 
sel is comparatively unimportant, the main point be- 
ing the opening and the closing of the water at the 
bow and stern.* 

According to the late Mr. Froude’s experiments, skin 
friction depends upon the area of wetted surface, its 
length, degree of roughness, and the velocity of ad- 
vance. The resistance of one square foot of an iron 
vessel’s bottom in well coated condition was found to 
be 0°25 pound at a speed of 600 feet a minute, and that 
this resistance varied with a power of speed the expo- 
nent of which is 1°83. Thus the retarding influence of 
skin friction is by no means small. On the contrary, by 
lower rates of speed it constitutes the principal part of 
the total resistance. As shown, the resistance from 
skin friction depends upon the area of wetted surface, 
and this again is decided by the vessel’s weight when 
its form is once settled. A heavy ship must necessarily 
have a great wetted surface, and consequently also a 
great skin friction. 

The second part of the total resistance, the eddy 
making at th stern, has. been demonstrated by Mr. 
Froude to stand in acertain proportion to the skin 
friction, and must consequently also be dependent upon 
the vessel’s weight. 

The third part of the resistance, which is due to the 
vessel’s form, is by modern scientists termed the wave- 
making resistance, but was formerly considered upon 
an entirely different basis from what it is now. his 
part of the resistance was very naturally considered 


Fine bow and stern lines must necessarily tend to re- 


| duce the coefficient of fineness, and most especially se 


dependent upon the degree of rapidity with which the | 


water had to be displaced at the bow and again re- 
placed at the stern, and therefore in the closest man- 
ner dependent upon the form of the longitudinal lines 
of the vessel. he departure of these lines and their 
curvature in fore and after body proved to have a 
great influence upon the resistance, and most especial- 
ly so at higher rates of speed. After quoting the re- 


if Mr. Froude’s advice is followed, that for high speed a 
a middle — is not admissible, but the whole 
ength should be taken up by entrance andrun. The 
American centerboard yacht is decidedly a success, as 
far as small resistance goes, and no other form has a 
smaller coefficient of fineness. 

In spite of the great dissimilarity between the old 
theory and the modern stream line theory, first ad- 
vanced by Mr. Scott Russell, the preceding deductions 
are fully sustained by the latter theory. The follow- 
ing is taken from W. H. White’s Manual (formerly 
quoted): “ psa considerable importance attaches, 
however, to the rc at the bow and stern over which 
the retardations of the particles extend ; since these 
lengths exercise considerable influence upon the 
lengths of the bow and stern waves crea by the 
motion of the ship. And, further, the ratios of these 
lengths of entrance and run to the extreme breadth of 
the ship must be important, as well as the curvilinear 
forms of the bow and stern, since the extent to which 
the particles are retarded in gliding past the ship must 
be largely influenced by these features, and, as we have 
seen, the heights of the waves will depend upon the 
maximum value of the retardations. In other words, 
with the same lengths of entrance and run, differences 
in the ‘‘ fineness” of form at the bow and stern may 
cause great differences in the heights of the waves cre- 
ated, as wellasin the energy required to create and 
maintain such waves.” 

Thus we see that both the old and the new theory 
coincide in supporting the inference that a small re- 
sistance due to form is in the closest manner depend- 
ent upon asmall coefficient of fineness. But there is 
only one way in which this coefficient can be reduced, 
and that is by reducing the vessel's weight. 

It is thus plainly seen that all chose three parts of 
which the total resistance to a vessel’s wotion is com 


posed ave dependent upon the weight of the vessel. 


* See “ History of Naval Architecture,’ by John Fincham, Eeq., intro- 
duction, page lil,, London, 1851, 
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Now, it isa general experience that at lower rates of 
speed and ordinary forms of hull the total resistance 
varies with the square of the speed, while at higher ve- 
locities it increases as the third, even the fourth power 
of speed. This rapid increase of resistance is by common 
consent ascribed to the part of resistance due to form. 
Therefore it becomes imperative, if a high rate of speed 
is pursued, to concentrate the attention on this feature ; 
but it is just this partof the resistance which stands in 
the closet and most direct relation to the vessel's 
weight; to keep this part of the resistance within 
bounds at high velocities, a long, slender form of the 
submerged part of the hull is necessary, and this is ob- 
tainable by a light vessel only. The old term “ longi- 
tudinal lines ” becomes insignificant if it is not always 
remembered that these lines represent a surface which 
again must envelop a quantity of water equal in 
weight to the vessel. 

I believe that the must striking illustration for the 
urgent necessity of lightness for high speed is furnished 
by torpedo boats. 

“If torpedo boats are to have the great speed where- 
in lies their strength, if they have proved that they 
can fight against a heavy sea, it is because they are so 
extremely light. In proportion as they are overloaded 
their quality of speed and their seaworthiness are lost. 
The ¢aptains of these little vessels are so convinced of 
this that they have been heard to complain very ener- 
getically of an addition of even 50 or 100 kilogrammes 
weight. It cannot be sufficiently insisted upon that if 
the constructors were able to invent minute torpedo 
boats, it was because the armament of these boats was 
very light.”* 

Thus we see that all evidence strongly points to the 
conclusion that the fundamental principle to be em- 
»“loyed in the pursuit of high speed is a religious sav- 
ing of weight ; and this is in full harmony with experi- 
ence asto the relation between high speed and burden 
gained under all other circumstances. The gain in 
weight, thus obtained, may either be employed in in- 
creasing the power or reducing the resistance, accord- 
ing to the designer’s individual opinion of what course 
is the most prudent or effective in his case ; but the be- 
ginning, the middle, and the end of the whole pro- 
ceeding wust be the effort to secure the greatest effects 
with the smallest weight of materials. Then we have 
here come down tothe same basis asin most other 
well-developed branches of construction, viz.: To com- 
bine a maximum of strength with a minimum of 
weight ; and the only agents by which this can be se- 
cured are knowledge in designing, care in construc- 
tion, first-class workmanship and highest grade of ma- 
terials. 

But if lightness is the fundamental necessity for high 
speed, then this is one of the many strong arguments 
against the present combination of a passenger, mail, 
and freight steamer all in one boat, which combination 
should be discontinued, provided the transport is so far 
advanced in quantity that each kind of cargo has be- 
cowe sufficiently important to assert its individual and 
characteristic requirements. Freight is heavy and re- 
quires a heavy ship ; it does not require high speed, and 
pays about $3 a ton for transport across the Atlantic 
ocean. Mails and first-class passengers are light ; they 
claim high speed with the utmost urgency, because 
time for them is of high value, and pay about $300a 
ton for a transatlantic passage. As long as the present 
combination, which necessarily must be detrimental to 
all parts concerned, exists, an earnest start toward high 
speed on the ocean can hardly be said to have begun, 
because the fundamental condition for high speed— 
lightness—is ignored. A large steamer designed for 
passengers and mails exclusively would to an excep- 
tional degree possess the natural conditions for a high 
speed, which these kinds of cargo so urgently demand ; 
bat a combined passenger and freight steamer can 
never be expected to do it.—Hny. and Min. Jour. 


ON THE FORMATION OF OZONE, HYDRO- 
GEN PEROXIDE, AND NITROUS ACID AS 
PRODUCTS OF COMBUSTION, AND ON 
THEIR PRESENCE IN THE AIR. 


It is hardly necessary to refer to the number of 
chemists who have already worked on this subject, or 
to commend the excellence of their work. The names 
of Schonbein, Houzeau, Schoene, Berthelot, and 
Traube will at once suggest themselves. It would 
seem, however, that they ail worked under the same 
difficulty, the lack of proper reagents to distinguish ae 


curately between the reactions of ozone, hydrogen, | 


superoxide, and nitrous acid. In recent numberst of 
the Bulletin de la Societe Chimique de Paris there are 
six articles by Prof. L. Ilosvay de N. llosva, of the 
Polytechnie school at Buda-Pesth, which show very 
accurate and painstaking work, and, if the results ob- 
tained are reliable, will waterially modify the ideas 
now held. 

The first paper is on reactions of nitrous and nitric 
acids. The author finds in sulphanilic acid and naph- 
thylamine a reagent which acts on nitrous acid, but 
not on hydrogen peroxide or ozone. This reaction was 
discovered by Griess,{ who first studied the action of 
diazo-benzene-sulphonie acid on naphthylamine. He 
obtained his diazo-benzene-sulphonic acid by treating 
sulphanilic acid with nitrous acid, and calls attention 
to the extreme delicacy of the reaction, minute traces 
of nitrous acid sufficing to produce a dark red color in 
presence of dilate sulphuric acid. The colored sub- 
stance formed is an amido-azo derivative of the formu 
la (SO,H)N=NC,.H.N Hg, called by Griess azo-ami- 
do-naphthalene-benzene-sulphonie acid 

Ilosvay increases the sensitiveness of the reaction by 
substituting acetic for sulphuric acid. He can detect 
nitrous acid in aqueous solution in a dilution of one 
part of nitrous acid to one thousand million parts of 
water, but finds that quantitative determinations of 
nitrous acid cannot be made by this reagent. To de- 
tect nitric acid in (be presence of nitrous, he first breaks 
down the latter by Peccini’s § method with urea in the 
acidulated solution, and detects nitric acid by the blue 
eolor produced by diphenylamine and concentrated 
sulphuric acid. This is a fairly sensitive reaction, but 


*“ Naval Reform.’ By M. Gabriel Charmes. Translated by I. E. 
Gordon-Cumming. London, 1887. Page 38. 

¢t September and November, 

t Ber. d. chem. Gesell,, 12, 426; 15, 2191. 

§ Ztechr. anal. Chem,, 1880, 354. 


| its sensitiveness is limited to a dilution of ssboo, and it 
is caused by the oxidizing agents as well as by nitric 
acid. For very dilute solutions it is better to reduce to 
nitrous acid and test by Griess’ reaction. Granulated 
zine in presence of alkali is the best reducing agent. In 
this way one part of nitric acid in two hundred and 
fifty million parts of water is easily detected. 

The and paper is on the action of oxidizing agents 
on azo-amido-naphthalene-benzene-sulphonie acid, the 
coloring matter produced by Griess’ reaction. Chlo- 
rine, dilute chromic acid, acidulated permangunate, 
and hydrogen peroxide turn this red substance orange 
| yellow, the orange shade remaining when exposed to 

the air; and ozone turns the substance reddish yellow, 
changing on exposure to the air to a red shade, differ- 
ing from the original red. These changes are supposed 
to be caused by the formation of oxy-azo compounds, 
From his experiments the author concludes that the 
amido-azo coloring substance can be used as a delicate 
reagent for ozone and hydrogen peroxide, and that 
nitrous acid can exist for a short time in the presence 
of ozone and hydrogen peroxide, because its oxidation 
is not immediate; but if enough ozone or hydrogen per- 
oxide be present, it is quickly oxidized to nitric acid. 

In the third paper, methods for preparing sodium 
hydroxide free from nitrous acid are described. This 
reagent is required for the following work, and is pre- 
pared either by decomposing water with sodium or by 
reducing the nitrites contained in ordinary hydroxide 
with granulated zine. 

In the fourth article the author takes up the ques- 

tion of the formation of ozone, hydrogen peroxide, 
nitrous and nitric acids, as products of the active com- 
bustion of various substances and of the slow combus- 
tion of phosphorus. He reviews the literature and 
shows the divergence in the statements of the numer- 
ous chewists who have worked on this subject. He 
studies at length the various reagents, and commends 
as the test for ozone its odor, by which one can detect 
it in a dilution of ysy}o00- The best chemical reagent 
is paper impregnated with thallium suboxide, which 
ozone turns brown, while hydrogen peroxide does not. 
change it. It is true that nitrous acid turns it brown, 
but if the action continues, colorless thallium nitrate 
is formed. This is not as sensitive a test for ozone as 
its odor; the paper requires 20 25 winutes to turn brown 
with ozone in a dilution of sso}e79- The reagents com- 
mouly used to detect hydrogen peroxide are iodide of 
»otassium and starch, chromic acid and ether, acidu- 
ated potassium permanganate, Wurster’s * paper (im- 
pregnated with di- and tetra-methyl-phenylene-dia- 
mine), and titanium dioxide dissolved in concentrated 
sulphuric acid ; the last mentioned is the only one not 
acted on by ozone or nitrous acid. Hydrogen peroxide 
turns it yellow. It is not very sensitive, but is a sure 
reagent to detect hydrogen peroxide in dilutions not 
exceeding 

It is to be noted that in a dilute solution hydrogen 
peroxide can exist in presence of an excess of ozone; 
but if it is in excess, the ozone is destroyed. Hence 
both cannot be present unless ozone is in excess. 

The author examined the products of combustion of 
hydrogen, carbon monoxide, methane, illuminating 
gas, benzene, alcohol, ether, petroleum, stearin candles, 
magnesium, zine, iron filings, sulphur and phosphorus. 

He examined the gases escaping from stoves heated 
with wood and with coke, the air surrounding the vol- 
taic are, and the products formed by the slow combus- 
tion of phosphorus. To test for ozone, the flames of 
the burning substances were covered with a glass tube, 
the gaseous products of combustion collected and test- 
ed with all reagents used for ozone. Thallium suboxide 
was not changed, and only those reagents which act on 
nitrous acid as well as on ozone were changed. In ex- 
amining the slow combustion of phosphorus, the flask 
containing the phosphorus was filled with water and 
connected with two Peligot tubes filled with water, 
then followed a Winkler’s absorption apparatus con- 
taining the amido-azo compound, then a tube with thal- 
‘lium suboxide paper, then an absorption tube with 

»otassium iodide and starch, and finally an aspirator. 

he water in the flask was replaced by pure air (leav- 

ing a little water in contact with the phosphorus), and 
the aspirator set in motion; in four minutes after the 
phosphorus came in contact with air, the amido-azo 
compound turned yellow, one minute later the thallium 
protoxide turned brown, twelve minutes later the 
starch paste was quite blue. The water in the Peligot 
‘tubes gave no reaction for hydrogen peroxide, but it 
was found in the water in contact with the phosphorus. 
In the slow combustion of phosphorus, then, both ozone 
j}and hydrogen peroxide are formed. 

llosvay then took up the question of the formation 
of hydrogen peroxide as a product of active combus- 
tion. He repeated the experiments of Traube, + and 
confirms Traube’s statements that carbon monoxide 
does not burn in perfectly dry air, but burns in moist 
air, and that if the surface of water is brought in con- 
tact with the carbon monoxide flame, or with the hy- 
drogen flame, the water will be found to contain hy- 
drogen peroxide. But lIlosvay found that if carbon 
monoxide or hydrogen is burned in moist air and the 
product mixed with a little water, hydrogen peroxide 
is Sometimes present, sometimes not; he discovered that 
its formation depends on the flame coming in contact 
with the moisture condensed on the sides of the vessel, 
| that if the flame is small and kept in the center of the 
| vessel, avoiding contact with the walls, no hydrogen 
|peroxide is formed. These results led him to try 
| whether all combustible gases and vapors when burned 

in contact with water forum hydroget. peroxide. He 
| burned carbon monoxide, hydrogen, methane, illumi- 
| nating gas, alcohol, ether, petroleum, stearine candles, 
and benzene in a suitable apparatus, directing the 
| flames into water. As a result, the water was found 
|}in every case to contain hydrogen peroxide after a 
| minute or two. 

llosvay says: ** Considering that ozone 1s decomposed 
}at 240°,and hydrogen peroxide at dull red heat, it is 
not supposable that either could exist in a hot flame, 
and not surprising that hydrogen peroxide was only 
formed when the flame was cooled by contact with 
water.” 

He burned all the above mentioned substances in 
air, and mixed the products of combustion with water, 
and in no case was the water found to contain hydro- 


gen peroxide. He passed the products of combustion 


of fuel through water, and proved that no hydrogen 
peroxide was formed. Nitrous and nitrie acids were 
always formed by quick combustion of the substances 
mentioned, and were best absorbed + dilute alkali (a 
20 per cent. solution of pure sodium hydroxide). He 
attributes the formation of acids of nitrogen to the 
union of nitrogen and oxygen of the air, brought about 
by the heat of combustion of the substances burned. 

To see whether the higher oxides of nitrogen are 
formed in the flameless combustion of solids, he heated 
both in pure air and oxygen, in a suitable tube, magne- 
sium, zine, and iron reduced by hydrogen ; both nitrous 
and nitric acid are formed in all cases. Llosvay wishes 
to experiment further before expressing an opinion 
whether in these cases the formation depends on the 
temperature or not. 

One might suppose that on uniting in a eudiometer 
dry hydrogen oma dry oxygen in presence of an excess 
of oxygen, hydrogen peroxide could be formed as a 
secondary product, and that ozone might be formed 
when carbon monoxide unites with oxygen in presence 
of an excess of oxygen. The author purified and dried 
these gases, intsotened them into eudiometers over dry 
mercury, and exploded them. No watter in what pro- 
portions the gases were mixed, no hydrogen peroxide 
or ozone was formed, but in all cases nitrous and ni- 
tric acids. He says that of course his gases must have 
contained traces of air, the nitrogen of which was oxi- 
dized. The difficulty of getting gases absolutely free 
from air is known to chemists, and Ilosvay thinks it 
extremely difficult, if not impossible, to remove the last 
traces of air, asin these experiments he worked with 
every known refinement and precaution. The author 
asks whether the oxides of nitrogen are not a more im- 
portant constituent of the air and of vegetable growth 
than now supposed, whether reactions attributed to 
ozone and hydrogen peroxide are not caused entirely 
or in part by nitrous acid. 

The fifth paper answers the question, Does the air 
contain ozone or hydrogen peroxide? Ozone is sup- 
posed to be formed by active and slow combustion, by 
electric discharges in the air, and in the evaporation 
of water. It is supposed that in slow combustion hy- 
drogen peroxide is also formed. The author has not 
succeeded in finding ozone among the products of act- 
ive combustion, nor on the evaporation of water. In 
passing an electric spark through air ozone is not 
formed, but he finds nitrous acid, thus confirming the 
observations of Cavendish and those of Bottger.* 

Slow combustion, as in the decay of vegetable mat- 
ter, cannot form ozone, because if it did we should find 
most ozone near the soil. Hartley and Scontellen ft 
have shown that it is not found there. By the action 
of a Holtz electric machine ozone and the higher oxides 
of nitrogen are both formed, and the author thinks it 
= that if ozone is formed in the air, it must be 

y silent electric discharges. 

llosvay bases his tests on the results of two previous 
experiments : 

1. Hydrogen peroxide oxidizes alkali nitrite to 
nitrate, and if present in excess can be recognized by 
titanic acid. 

2. Ozonized air passed through a 20 per cent. solution 
of sulphurie acid and a 4 per cent. solution of sodium 
hydroxide reacts quickly with the amido-azo com- 
— with thallium suboxide, and with potassium 
iodide. 

Thea aoe used consisted of : 
nto inkler absorption tube with 20 per cent. 

Vat 


2. A Pettenkofer tube 550 em. long, containing 20 
per cent. H.S0O, ; 

3. A Pettenkofer tube a meter long, containing 4 per 
cent. sodium hydroxide ; 

4. A small Peligot tube with 4 per cent. sodium 
hydroxide ; 

5. A Winkler absorption tube conta‘ning a dilute 
solution of amido-azo color ; 

6. A small empty Peligot tube ; 

7. A Winkler tube containing potassium iodide ; 

8. A staight tube containing protoxide of thallium 
paper, and Wurster’s tetra-methyl-phenylene-diamine 
paper ; 

9. A small Peligot tube containing strong sodium 
hydroxide ; 

10. A straight tube with Lender’s ozonometer ; 

11. A washing bottle with soda; 

12. A gas meter ; 

13. A water pump. 

All the apparatus and connections were of glass, and 
eonstructed with such care that when the whole sys- 
tem was connected, it held a column of mercury 534 
mu. high for several hours. The parts containing re- 
agents were protected from the light by black cloths ; 
the air was pumped from outside the window of the 
laboratory. The first experiment lasted fifteen days 
and nights. 774,244 liters of air were drawn through 
the apparatus. The second experiment lasted five days 


and nights, and 500 liters of air were drawn through 
the apparatus. The result of these trials was that no 
j ozone was detected. In the first Winklertube nitrous 
and nitric acids and traces of ammonia were found ; 
in the sulphurie acid tube, a little ammonia; in the 
| Pettenkofer tube containing 4 per cent. sodium hy- 
| droxide, very little nitrous and nitric acids and still 
|less ammonia; in the small Peligot tube filled with 
/sodium hydroxide, minute traces of these three com 
|pounds, The first three tubes were examined for hy- 
| drogen peroxide, but none was found. 

These experiments were made in May and June ; the 
weather was fine, with frequent thunder storms, and 
was such as is supposed to be favorable to the forma- 

| tion of ozone and Eearegen peroxide. 

Single tests made on mountains, in the country and 
in the city, under varied conditions of weather, con- 
firm these results. The author says that he finds more 

|nitrous acid in the air in spring than in the autumn ; 
more in the daytime than at night; and that the 
amount increases with the height of the layers of air. 
He wishes this paper to be considered preliminary. 

In his sixth paper he confirms Schénbein’s statement 
that saliva contains nitrous acid, and Struve’s state- 
ment that the air exhaled from the lungs contains 
ammonium nitrite, and he also shows that the air ex- 
haled by animals contains more nitrous acid than ordi- 
nary air. 

In the November number of the Bulletin, Losvay 


* Ber, d, chem, Gesell , 19, 3208, 
+ Ber. d. chem. Ges., 18, 189]. 


* Jahresbericht, 1858, 102. 
+ Fehling, Hafidw drterbuch, 4, 1087. 
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has a short article on the presence of nitrous acid in 
the air. Grass and the leaves of trees cut in the morn- 
ing while covered with dew were washed with pure wa- 
ter; the water then gave the reaction for nitrous acid. 
Grass cut at noon and in the evening yielded no nitrous 
acid, unless the day had been cloudy without rain. 
Nitric acid and ammonia were always found, no mat- 
ter when the grass was cut. These results were con- 
firmed by numerous experiments, and Ilosvay con- 
eludes that either nitrites or nitrates are always pre- 
sent on the surface of plants; but that in dry clear 
weather nitrites are oxidized to nitrates either by oxy- 
gen escaping from the pores of the leaves or by oxy- 
gen of the air aided by the action of the sun’s rays. 

Specimens of sand, sandy soil, and loam containing 
much humus were washed until free from oxides of 
nitrogen, carefully dried, and exposed to the air. At 
the end of twelve hours all the specimens gave the re- 
actions for nitrous and nitric acids and ammonia. In 
a parallel series of experiments, air freed of oxides of 
nitrogen was conducted over specimens of the dried 
soils, and no nitrites, nitrates, nor ammonia were form- 
ed. This shows that the soil takes up nitrous and 
nitric acids and ammonia directly from the air, and 
suggests that the nitrites and nitrates contained in the 
air, whatever their source, help to furnish the nitrogen 
necessary for plant life. 

In the Bulletin of December 5, 1889, Ilosvay gives 
the details of several additional interesting experi- 
ments. Béttger* has affirmed that the oxygen made 
by the action of concentrated sulphuric acid on potas- 
sium permanganate contains ozone. Leeds,+ on the 
other hand, maintains that ozone is not formed in this 
reaction, and that the reactions ascribed by Béttger to 
ozone were due to chlorine contained in the perman- 
ganate. Ilosvay treated dry permanganate with con- 
centrated sulphurie acid, oth reagents where shown 
to contain no chlorine; the oxygen generated was 
passed through three absorption tubes containing 
respectively water, a solution of the amido-azo dye, 
and a dilute solution of potassiam iodide and starch 
paste. The violet-colored gas passed through the wa- 
ter, coloring it rose; it turned the dye yellow, and set 
iodine free. No chlorine being present, these reactions 
suggested ozone; but the author found that a dilute 
aqueous solution of pure potassium permanganate, as 
well as free chlorine or ozone, turns the azo dye yellow, 
and sets free the iodine of a perfectly neutral or slight- 
ly acidulated solution of potassium iodide. This led 
him to suppose that the oxidizing action in the above 
experiment might be due to permanganic anhydride, 
Mn,0;. By repeating the experiment, passing the 
oxygen first through two wash bottles so as completely 
to absorb all permanganic anhydride, he found that 
neither the azo dye, the potassium iodide, nor thallium 
oxide paper is affected by the oxygen ; but if this pre- 
caution is not taken, one can obtain every reaction by 
which ozone is characterized; é. e., in addition to 
those mentioned, the bleaching of indigo solution, 
the production of silver peroxide on metallic silver, 
the oxidation of lead hydroxide to lead peroxide, and 
that of lead sulphide to lead sulphate. The author 
therefore concludes that the reactions attributed to 
ozone in the action of sulphuric acid on permanganate 
may be due to chlorine if the permanganate contains 
chlorine, but that, otherwise, they are due to per- 
manganic anhydride, and that no ozone is formed. 

The author then examined the oxygen produced by 
the action of concentrated sulphuric acid on potassium 
dichromate, and found the characteristic ozone reac- 
tions ; but shows that they are caused by chlorine con- 
tained in the dichromate. After so modifying his ap- 
paratus as completely to absorb the chlorine, the oxy- 
gen passed foran hour and a half over the reagents 
without acting on them. 

Led by observations which showed that at high 
temperatures nitrogen has much affinity for hydrogen, 
oxygen, and carbon, forming ammonia, nitrous and 
nitrie acids, and cyanogen, the author conducted pure 
air over heated platinum in the form of foil, of sponge, 
and of platinum black. In each of these forms plati- 
nui has the property of causing the union of nitrogen 
with oxygen at comparatively low temperatures, forim- 
ing nitrous acid, as proved by the usual reagents. No 
ozone is formed. With platinum foil the action takes 
— between 280° and 350°; but, after heating an 

our and a half, the platinum loses the property of 
eausing union of nitrogen and oxygen. ith plati- 
num black the action commenced at 180°, was most 
marked at 250°, and diminished rapidly above 300°. 
With platinum sponge action began at 250°, was 
strongest at 300°, and diminished above 350°. After 
use, both the black and sponge lose the power of caus- 
ing action. After some time, however, all kinds of 
platinum regain the power. 

To test the ease with which nitrogen unites with 
oxygen, the author reduced ferric oxide to iron, by 
heating it in a tube in a current of hydrogen at a tem- 
perature not above 350°. After it had cooled in a cur- 
rent of hydrogen he heated it in the same tube in a 
current of dry pure air. At 190° the iron commenced 
to absorb sowe of the air passingover it. This absorp- 
tion continued up to 250°. The air passing over the 
iron was conducted through a solution of pure sodium 
hydroxide. After heating for an hour, the sodium 
hydroxide was shown to contain minute traces of 
nitrous acid, but the iron oxide formed in the tube 
when treated with water gave a strong reaction for 
nitrous acid. That the iron oxide contains either 
nitrates or nitrites of iron is shown by again reducing 
it in acurrent of hydrogen, when aqueous vapor and 
ammonia escape with the hydrogen. 

The author notes that iron reduced by hydrogen 
does not become incandescent in a current of dry air, 
even at a temperature of 400°; but in contact with 
moist air it becomes incandescent at 100°. Consequent- 
ly the quick oxidation of iron depends not only on the 
fine division of the metal and the temperature at which 
it has been reduced, but also on the moisture in the 
air.—H. Renouf, in Amer. Chem. Jour. 


TAKE a Crosse & Blackwell pint pickle jar, wash 
thoroughly, and fit it with a first class cork. Wash 
ont a half pint lucea oil bottle, and cut off sufficient 
from the bottom to make it at least two-thirds as high 


asthe jar. This can be done by first creasing the bot- 
tle all around with a file, and then applying the point 
of a red hot poker to thecrease. Fit a perforated cork 
or rubber stopper to the bottle, and reversing the lat- 
ter, introduce some confining the same 
therein by covering the bottom with wire gauze well 
wrapped to place. Fit the neck of the bottle into the 
cork of the pickle jar, and lute it round with wax. Fit 
into the perforated tube of the oil bottle a glass tube 
bent at right angles, and drawn to a fine nozzle at its 
outer extremity, leaving an orifice, say one-thirtieth 
inch in diameter, for the escape of gas. Now pour into 
the jar sufficient dilute sulphurie acid to bring the 
liquid about half an inch above the bottom of the bot- 
tle after the latter has been put in place. The moment 
that the acid and zine come in contact hydrogen is 
evolved, and will escape through the bent tube, carry- 
ing with it the residual air that was in the bottle. 


AVAL 
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After waiting a sufficient time for this mixture of air 
and hydrogen to escape, a piece of sponge platinum is 
brou hte close enough to the nozzle of the tube for 
the pee to impinge thereon. The platinum is 
brought to a glow and lights the hydrogen. A rubber 
bulb from a dropping tube may be used to cut off the 
supply of gas, or, better still, instead of drawing the 
bent tube to a nozzle, fit it with a short piece of rnbber 
tubing, carrying a glass tip drawn to a nozzle, and 
fitted with a pinch cock. he platinum may be fast- 
ened to the neck of the jar by a bit of wire so bent that 
it can easily be moved out of the way when desired, 


the delivery tube. The sketch showsa home made 
Dobereiner which the writer hereof used as a cigar 
lighter for a long time. When the bulb is slipped over 
the point, or the pinch cock is applied, the pressure of 
gas in the bottle will drive out the acid, making it rise 
in the jar, thus stopping the corrosion of the zine and 
the generation of gas.—Nativnal Druggist. 


SULPHURETED HYDROGEN GENERATOR. 
By W. OAkKEs KIBBLE. 


I GIvE a sketch of my improved H.S generator. The 
advantages claimed are as follows: 1. Simplicity— 
hence cost small. 2. Sulphide is effectively prevented 
from entering main body of acid, thus saving waste 
and smell. 3. Very easily recharged and cleaned. 4. 
Store of gas is always ready. 5. When not in use 
automatically, the action ceases. 6. A continuous sup- 
ply at a moderate pressure—4 inches in water in small- 


1, Glass Ball. 


est to8 or 12 in. in large. 7. If any part broken, can 
be renewed at a proportional cost. 8. The acid being 
used from the top, the specifically heavier spent acid 
does not interfere with working of apparatus, even after 
standing for days. 9. No direct escape of gas. 10. 
Compactness. 

Parts and Functions of Appuratus.—Inner tube with 
studs holding glass ball (loosely fitting); this supports 
sulphide of iron. Tle bottom is closed and a tube 
sealed in, thus forming an effectual trap for the small 
particles of sulphide. An outer tube drawn out for at- 
tachment of rubber tube and tap or pinch cock. A 
glass tube (thin) from the trap into which it fits reach- 
ing three-fourths of the way upon the outside. A rub- 
ber collar at the bottom and band at the top of inner 


* Jahresbericht, 1862, 44, 
+ Chemical News, 39, 18, 


tube to prevent jarring. An ordinary broad necked 
reagent bottle to hold acid. A rubber ring is fitted 


and which will at the same time serve as a support for | P 


three-fourths of the way round in the neck io prevent 
outer cylinder from rising. 

To use, fill jar three-fourths full of acid (dilute), then 
put in inner tube filled with sulphide, and slip outer 
tube over it: shut tap or close pinch cock. The acid 
which has entered immediately acts on the sulphide, 
generating H,S, which fills the tubes, leaving the sul- 
phide practically dry, any pieces of sulphide falling 
past one being dissolved. As the gas is used, acid re- 
enters and generates fresh supply. 

It will shortly be obtainable in sizes from 10 ia. high 
3 in. diameter to 20 in. high and 7-8 in. diameter, t 
capacity of the smallest being about 1 liter and the 
largest about 10 liters.—Chem. News. 


EIKONOGEN.* 
By RAPHAEL MELDOLA, F.R.S. 


In 1880, when studying the action of nitroso com- 
pounds on phenols, i discovered a nitroso-sulphonie 
acid of b-naphthol, which at that time was the first 
known representative of the class of aromatic nitroso- 
sulphonie acids (Jour. Chem. Soc. Trans., Jan., 1881, 40). 
The compound in question was afterward utilized as 
the source of a coloring matter introduced into com- 
merce by the Frankfurter Anilinfarbenfabrik, Gans & 
Co., under the name of ** Naphthol green B.” (Ger. 
Pat. 28,065, January 19, 1884.) This compound, which 
was briefly described by Otto Hoffinan (Ber. 1885, 46), 
is the sodium ferrous salt of the 6-naphthol-nitroso- 
sulphonic acid referred to, and may have the formula— 


NO N.O fe 
CyoHs — Ofe or 
8O0,Na \ SO,Na 
(w= 


according to the view taken with respect to the pres- 
ence of a nitroso group or an isonitroso group in the 
compound. The coloring matter is of considerable 
technical value at the present time, and is of interest 
as being the only known artificial coloring matter 
which contains iron as an essential constituent, ex- 
eepting, of course, the well known iron-cyanogen com- 
ounds, 
Theory indicates the existence of seven isomeric 
wono-sulphonie acids of b-naphthol, of which only four 
are known at the present time. Only one of these is 
concerned in the present communication—viz., that 
modification first discovered in 1869 by Schaeffer, and 
which is best prepared by heating 6-naphthol with 
twice its weight of strong sulpharie acid to the tem- 
erature of boiling water till the naphthol is complete- 
y sulphonated. One, if not two other, moncenteanis 
acids are produced at the same time, together with a 
certain quantity of isomeric disulphonic acids, but the 
chief product under the conditions specified is Schaef- 
fer’s monosulphonie acid. It is the latter acid, which 
on a small scale can best be isolated in the form of its 
ammonium salt, which gives the nitroso acid under 
consideration. 

In order to prepare the latter it is only necessary to 
dissolve a given weight of the ammonium or other salt 
of Schaeffer’s acid in cold water together with the ne- 
cessary quantity of sodium nitrite, and then, keeping 
the solution well cooled, gradually add hydrochloric 
acid to acid reaction. The nitrosulphonic acid is at 
once formed and remains in the solution, imparting to 
the latter an orange color. The acid can, if necessary, 
be isolated in a state of purity, as a barium or calcium 
salt (Jour. Chem. Soc. Trans., 1881, 44). 

By the reduction of the nitrososulphonice acid an 
awidosulphonic acid was prepared, which was isolated 
and analyzed and described in the paper referred to 
(loc. cit., 47). 

This acid was the first amidosulphonie acid of 
naphthol ever obtained, and it is the sodium salt of the 
said acid which has recently been introduced as a 
photographic developer under the name of ‘' eikono- 
gen.” 
As the discoverer of the acid, I have been urged to 
give this note upon its chemical history for the use of 
English chemists, and in doing so I think it only fair 
to add that although the easily oxidizable character of 
the acid and its salts naturally suggested trying it asa 

hotographic developer, I was not at the time engaged 

n photographic work, and the idea was never carried 
out till the substance was actually introduced into 
commerce for this purpose. 

Of the advantages of eikonogen as a developer I do 
not propose to say anything on the present occasion, 
since its qualities have been thoroughly tested by 
photographers, and it is becoming very popular for 
many reasons, which will be found in the papers deal- 
ing with its application. (See, for instance, papers by 
Prof. G. D. Liveing, Photographic News, September 
20, 1889; John Spiller, in the recently published Year 
Book of Photography (1890, 124); also Lyonel Clark and 
= _— in the Photographic News of December 

Some months after the publication of my paper, 
Griess obtained an amido-b-naphtholmonosuiphonic 
acid, which was no doubt identical with the one de- 
scribed by me (Ber., 1881, 2,041). He obtained it by re- 
ducing the azo compound formed by the action of 
metadiazobenzoie acid on Schaeffer's acid. The whole 
cotient has since been thoroughly investigated by O. 
N. Witt (Ber., 1888, 3,468 and 3,489), who has not only 
confirmed and extended my original observations, but 
has also obtained the three other amidosulphonic 
acids corresponding to the three b-naphtholmonosul- 
phonic acids made known since the time of my investi- 
gations. 

Witt’s amido sulphonic acids were all prepared by 
the reduction of azo derivatives of the respective 
b-naptholmonosulphonie acids by means of stannous 
chloride. 

There are thus known at the present time : 

1. Amido-b-naphthol-b-sulphonie acid, from Schaef- 
fer’s acid. 

2. Amido-b-naphthol-a-sulphonic acid, from Bayer's 
(Crocie) acid. 

8. Amido-b - naphthol-é-sulphonic-sulphonie acid, 
from Casella’s F-sulpho acid. 


* From the Journal of the Society of Chemical Industry, December 31, 
1889. No, 12, vol. viii, 
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4. Amido-b-naphthol-y-suiphonie acid, from Dahl's 
acid 

Of these four acide the first appears to be the most 
readily oxidizable, and therefore the most suitable for 
photographie development. It is possible that some 
specimens of eikonogen may contain the acids (2), (4) 
or (4), but Lhave pot yet met with a preparation in 
which these Isomerides could be detected 

With respect to the constitution of eikonogen, [ am 
glad of the present opportunity of being able to cor 
rect my earlier statement, because more exact informa 
tion has been obtained by numerous workers during 
the nine years which have elapsed since my own inves- 
tigation. 

The constitation of the amidosulphoniec acid is, in 
the first place, dependent upon the constitution of 
Schaeffer's acid, which was practically unknown in 
1881. It was not even known with certainty whether 
the hydroxyl and sulpho groups were in the same or 
in different rings. It has now been shown that this 
acid is a heteronucleal derivative, and the most proba- 
ble formula is— 

OH 


A 


HSO, VV 


A 


It is true that by the oxidation of my amido-d- 
naphtholsulphonie acid [ obtained phthalic acid, and 
this led me to the conclusion that Schaeffer's acid was 
a homonucleal compound. 

There is no doubt, however, that the produet of oxi- 
dation is b-sulphophthalic acid (Remsen and Comstock, 
Amer. Chem. Jour. v., p. 106; Ree, Inaug. Diss. Bern, 
1885), and that the phthalic acid obtained by me from 
the amido-sulphonie acid was the result of the hydroly- 
sis of this sulphophthailic acid. 

It is well known that in compounds which furnish 
both azo and nitroso (isonitroso) derivatives, the azo 
group and the nitroso (isonitroso) group oecupy the 
same position in the aromatic ring. In Schaeffer's 
acid the most readily replaceable hydrogen atom is 
undoubtedly the @ (ortho) atom with reference to the 
hydroxyl, so that the constitution of these derivatives 
and of eikonogen is as follows : 


NO N:N—R NH, 
OH OH OH 
| | 
HOS; VV HSO; VV HSO; VV 
Nitroso derivative. Azo derivative. Eikonogen. 


If the first of these compounds be regarded as an 
isonitroso compound, its formula will be— 


N OH 


| 
HSO, VV 


Eikonogen may thus be made either by the reduction 
of the nitrososulphonic acid or of an azo derivative of 
Schaeffer's acid. By the action of diazobenzene chlor- 
ide upon this last acid an orange coloring matter is | 
obtained, which is met with in the market under the! 
names of “Crocein Orange,” ‘Brilliant Orange,” 
“ Ponceau 4 G. B.,” ete. 

It is one of the oldest kuown azo eolors, having been 
described by Griess in 1878. (Ber., 1878, 2,197.) This 
compound may be used as a source of eikonogen, using 
stannous chloride as a reducing agent : 


C.Hs. No. CioHs. 2 SnCl.+ 4 HCl= 
C.Hy. 2 SaCl,+C,oHs. HSO,.0H. NH, 


It would seem more economical, however, for wanu- 
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see the property of combining with and rendering 
insoluble the milk ptomaine, tyrotoxicon. As regards 
the diffasibility of the biniodide of mereury, Dr. Laff 
has detected it in the urine within two hours of its ad 
minietration. He has never found that the soluble 
biniodide of mercury itself acts as an intestinal irritant. 
Of eighty cases of acute infantile diarrhea treated by 
this method, the diarrhea ceased within two days in 
seventy-two of the eases; in five of the remaining 
eight cases it ceased within four days, and in no case 
did it last over seven days. 


TREATMENT OF DANDRUFF. 


D H. Larry PRARSON (Birkenhead) writes the Brit. 
Med. Jour.: Persoval experience enables me to reeom- 
mend the following: 


BR. Hydvarg. povolsior ........ 3 88. 
Eau de cologne.......... Rv. 
ad 3 xx. 

M. Ft. Lotio No. 1. 

5 xx 

M. Ft. Lotio No. 2. 

ad 3x 

M. Ft. applicatio. 


Wash the head thoroughly with terebene soap; rinse 
well, and dry with a rough towel; rub iv some of the 
No. 1 lotion, and dry with towel ; next apply lotion No. 
2, and allow it to evaporate off ; finally rub in ~, 

1e 
treatment should be carried out daily for a month, 
and then every alternate day for a fortnight. The 
dandruff disappears in a few days, and the hair be- 
comes vigorous and supple in a remarkably short time. 
Med, Bull. 


New Catalocue of Valuable Payer 


Contained in ScrENTIFIC AMERICAN SUPPLEMENT 
during the past ten years, sent free of charge to any 
address. MUNN & CO., 361 Broadway, New York. 


THE SCIENTIFIC AMERICAN 
Architects Builders Edition. 


$2.50 a Year. Single Copies, 25 cts. 


This is a Special Edition of the SctkNTIFIC AMERI- 
CAN, issued monthly—on the first day of the month. 
Each number contains about forty large quarto pages, 
equal to about two hundred ordinary book pages, 
formi ractically, a large and splendid i 
of Architecture. richly adorned with elegant pilates 
in colors and with fine engravings, illustrating the 
most interesting examples of modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private 
residences, city and country, including those of very 


facturing purposes to revert to the original method 
and reduce the nitroso-b-naphtholsulphonic acid, which 
need not even be isolated for this purpose, but can be 
formed by the action of nitrous acid in the manner 

reviously described, and reduced in the same solution. | 
The use of aniline can thus be dispensed with, and tin | 


replaced by a cheaper reducing agent, such as zine | 
dust. The raw material is, moreover, practically a | 
waste product, since the azo colors obtained from 
Schaeffer's acid are of but little value compared with 
those obtained from the other monosulphonie acids of 
b-naphthol, and it is in the manufacture of some of the 
latter that Schaeffer's acid is obtained as a by-product 
Owing to the readily oxidizable character of the salts 
of eikonogen, it is necessary, after the free acid has 
been obtained, to convert the latter into the sodium or 
potassium salt in the presence of excess of sulphite. 
To the numerous coal tar products which have given 
to chewical industry such a wealth of technically valu- 
able compounds, we can now add this new photo- 
graphic developer, which threatens to drive the older 
and related compounds—pyrogaliol and hydroquinone 
—altogether out of the field. 
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INFANTILE DIARRHEA. 


ATthe meeting of the Harveian Society held Novem- 
oer 7, Dr. Luff read a paper upon the treatment of that 
variety of acute infantile diarrhea produced by irrita- 
tive products, resulting from fermentation produced in 
milk, either previous to or after ingestion (Lancet, 
December 21, 1889). Dr. Luff, while admitting that 
though probably several irritating substances result- 
ing from the fermentation of milk are factors in the 
production of the form of acute infantile diarrhea 
ander consideration, contended that the principal 
share of the blame rests with the milk or cheese pto- 
maine—tyrotoxicon—produced during the fermenta- 
tion of milk under certain conditions. The treatment 
of acute infantile diarrhea with the view of arresting 
the abnormal intestinal fermentation was then con- 
sidered. Carbolic acid, creosote, resorcin, salicylic acid, 
salicylate of soda, naphthol, and salol have been given 
in the hope of checking the putrefactive changes in 
the bowels. Ringer has recommended the administra- 
tion of a weak solution of bichloride of mercury in in- 
fantile diarrhea attended with very slimy stools. Dr. 
Luff then referred to Ilingworth’s antiseptic treatwent 
of infantile diarrhea, which he had himself found most 
useful, and the employment of which had first directed 
his attention to the treatment he had employed. This 
consists in drug treatment and diet treatment com- 
bined. The drug treatment consists in the administra- 
tion of one-fiftieth grain doses of the biniodide of mercu 
ry dissol ved in iodide of potassium combined with 1 grain 
doses of chloral hydrate. It was shown experiment- 


ally that the soluble biniodide of mercury is an ex- 
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moderate cost as well as the more expensive. Draw- 
ings in perspective and in color are given, together 
with full Plans, Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

No other building paper contains so many plans, 
details, and specifications regularly presented as the 
ScIENTIFIC AMERICAN. Hundreds of dwellings have 
already been erected on the various plans we have 
issued during the past year, and many others are in 
process of construction. 

Architeets, Builders, and Owners will find this work 
valuable in furnishing fresh and useful suggestions. 
All who contemplate building or improving homes, or 
erecting structures of any kind, have before them in 
this work an almost endless series of the /atest and best 
examples from which to make selections, thus saving 
time and money. 

Many other subjects, including Sewerage, Piping, 
Lighting, Warming, Ventilating, Decorating, Laying 
out of Grounds, ete., are illustrated. An extensive 
Cowpendiuwm of Manufacturers’ Announcements is also 
given. in which the most reliable and approved Build- 
ing Materials, Goods, Machines, Tools, and Appliances 
are described and illustrated, with addresses of the 
makers, etc. 

The fullness, richness, cheapness, and convenience of 
this work have won for it the Largest Circulation 
of any Architectural publication in the world 

A Catalogue of valuable books on Architecture, 
Building, Carpentry, Masonry, Heating, Warming, 
Lighting, Ventilation, and all branches of industry 
pertaining to the ait of Building, is supplied free of 
charge, sent to any address. 


MUNN & CO., Publishers, 
361 Broadway, New York. 


Building Plans and Specifications. 


In connection with the publication of the BUILDING 
EDITION of the ScrENTIFIC AMERICAN, Messrs. Munn 
& Co. furnish plans and specifications for buildings 
of every kind, including Churches, Schools, Stores, 
Dwellings, Carriage Houses, Barns, ete. 

In this work they are assisted by able and experi- 
enced architects. Full plans, details, and specifica- 
tions for the various buildings illustrated in this paper 

ate building, or who wish to 


can be supplied. 
Those who contempl 

alter, improve, wahend. or add to existing buildings, 
whether wings, porches, bay windows, or attic rooms, 
are invited to communicate with the undersigned. 
Our work extends to all parts of the country. Esti- 
wates. plans. and drawings promptly prepared. Terms 
moderate. Address 


tremely soluble and diffusible salt, and that it posses 
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